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chemical industries integrate 
for production surge . . p. 25 
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Stretch equipment life. Here's 
how DuPont pinpoints causes 
of failures 





New ideas in office design 
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THAT'S WHY WESTVACO® SODA ASH 
IS SIX WAYS SUPERIOR! 


New form just developed by Westvaco’s tireless research? 


Not at all. Users have been discovering for many years that 
the unique needle-like crystals of mined Westvaco Soda Ash 
have definite processing advantages. 


To be specific: 


As you would expect from its chemical purity. 
Solutions are free of turbidity, lumps and c'ods 
—94% as clear os distilled water by actual 
measurement. 


Westvaco ash is typically 99.88% Na,CO,,.. 
ebout os pure as a tonnage chemical can be. 
And it’s ommonic-tree, low in sulfates, chio- 
rides, trace minerals and insolubles. 


Only 10 ppm Fe,0, .. . less than the weight of 
four carpet tacks per ton! 


Your Westvaco representative can discuss with you 

more fully all the benefits of Westvaco “Acicular” 
Soda Ash. Better still, order a car and try it. You'll 
soon see the difference. 


Putting ldeas to Work 


OOD MACHINERY AND CHEMICAL CORPORATION 


Generali Sales Offices: 
161 E. 42nd STREET, NEW YORK 17 
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Photo Courtesy Beebe Rubber Company, Nashua, N. H. 


Sure way to keep a step ahead 


Keeping ahead in any business is largely a matter 
of keeping ahead with sound, salable ideas. Exam- 
ple of this is the *RIPPLE® Sole—now moving briskly 
into the casual and sportswear shoe markets. 

But the material used must be as good as the idea. 
In this case, the idea was based on PLIOFLEX— 
synthetic rubber by Goodyear. Why PLIOFLEX? Its 
lightness of color, ease of processing, excellent uni- 
formity, toughness and resiliency are the main 
reasons for its growing popularity—not only in soles, 


Goops 


but in a wide range of quality rubber products which 
must be produced economically and efficiently. 


Your sound ideas may become salable products 
when based on PLIOFLEX. Want more information? 
It’s yours for the asking—along with the latest Tech 
Book Bulletins—on PLIOFLEX and other products in 
a complete line of synthetic rubbers and rubber 
chemicals. Simply write: Goodyear, Chemical Divi- 
sion, Dept. D-9417, Akron 16, Ohio. 


EA 


CHEMICAL DIVISION 


Pliofiex—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 


April 25, 1959 e Chemical Week 


*T. M.—Ripple Sole Corporation 





INSECTICIDES? 

YOU CAN MAKE THEM 
BETTER WITH 

GULF BENZENE 


Gulf’s new plant at 

Port Arthur, Texas, will 

soon be producing nitration 
grade benzene of the highest 
purity and uniformity. 
Toluene will also be available. 


If y8u manufacture insecticides 
®ox plastics or rubber chemicals 
or any product which demands 
high quality benzene... and if 


reliability of supply is important 


to you... investigate this new 
basic source. Gulf benzene 
can be the beginning of a 
better end product for you. 
Petrochemicals Department, 
Gulf Oil Corporation, 

Gulf Building, 


@ Pittsburgh 30, Pennsylvania. 


Benzene + Ethylene + 

Isooctyl Alcohol + Propylene + 
Propylene Trimer and Tetramer * 
Sulfur - Toluene 


Quality Chemicals 
from Petroleum 
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> More natural gas pipelines are in prospect for supplying the 


CPI; but FPC’s rate limitations could stymie plans 


Dn a 


’ Bermuda's lure as specialties manufacturing base: low taxes, 


accessibility to U.K. markets 


p. 61 


ca Automatic bag palletizers are gaining new proponents. Here's 
rundown of what's happening 


p. 69 


% New chemicals help pinpoint disease. Market for diagnostic 


Vol. 
No. 


agents is $35-40 million/year 


VIEWPOINT 

OPINION 

MEETINGS 

BUSINESS NEWSLETTER 


Communist chemical cartel 
markets and production allocated, 
foreign competition excluded — 
shapes up in Soviet East Europe. 


Natural gas companies press new 
pipeline projects of CPI signif- 
icance. But FPC’s new rate-limiting 
proposal alarms producers. 


Plastic films take spotlight at 
Chicago national packaging ex- 
position. Battle looms between 
cellophane and polyethylene film. 


Chemical Progress Week: MCA 
gears this year’s activities into 
year-round community relations 
program. 


WASHINGTON NEWSLETTER 


CW REPORT: 

Ethylene chemicals—excess capa- 
city now, but swelling demand for 
the next five years. 


ENGINEERING 

Water desalting demonstration 
plants will get record funds, new 
push from government’s revamped 
Office of Saline Water. 


96 
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SPECIALTIES 

Bermuda is bidding for light in- 
dustry. Prime draw: tax conces- 
sions. 


Battle is shaping up over use of 
PVP in hair sprays. Point of con- 
tention: La Maur’s new patent. 


TECHNOLOGY NEWSLETTER 


SALES 
New equipment spurs automatic 
bag palletization in chemical plants. 


RESEARCH 

Drugmakers unveil new diag- 
nostic agents, latest contenders in 
a $35-40-million market. 


MARKET NEWSLETTER 


PRODUCTION 

Statistical analysis goes to work as 
maintenance sleuth at Du Pont. 
Aim: longer trouble-free operation. 


MARKETS 

Bright prospects for rare gases— 
capacity boosts will ease helium 
shortage; honeycomb’ welding 
opens new markets for argon. 


ADMINISTRATION 

Here are new ideas for design of 
more-functional offices. 

Cleveland accident investigation 
teaches safety lesson in choice of 
construction materials for chemi- 
cal plants. 


BUSINESS BENCHMARKS 


43,059 copies of this issue printed 
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FATTY NITROGEN CHEMICALS 


Amides e Amines e Quaternaries 


A broad new line of fatty nitrogen chemicals is 
now available in production quantities from ADM 

. including some interesting compounds never 
before offered commercially. 

We call them Adogens. Included are primary, 
secondary and tertiary amines, quaternary ammon- 
ium compounds and amides. They are derived 
from coco, tallow, hydrogenated tallow and marine 
fats and oils. The Adogens include the widest 
variety of amides commercially available. 

An ADM innovation is the creation of tri-fatty 
amines and other complex tertiaries through a novel 
ADM process that makes possible selective control 
of the chains added. 

The Adogen line is also the first to offer extremely 
long chain fatty nitrogen chemicals in the arachidyl 
and behenyl range. These Cy and Cy, compounds 
offer a number of interesting new characteristics. 

Such extra-long-chain Adogens are possible be- 


cause of ADM’s unique position in the marine oil 
field. We long have been leaders in the chemistry of 
fish and marine oils, going so far as to run an ex- 
tensive whaling operation. Because of our basic 
position, we can offer long-chain amines from these 
raw materials at attractive commercial prices. 

The same close control of other raw materials, 
and ADM’s position as a basic fatty acid producer, 
insure top quality throughout the Adogen fatty 
nitrogen chemical line. All of the Adogens show 
excellent color. The new ADM fatty amides and 
fatty quaternaries, in particular, promise users the ad- 
vantage of whiter end products 
because of theirlightercolor. Ado- 
gen primary amines and amides 
have excellent stability in storage. 

For further information on 
fatty nitrogen chemicals, write 
our Development Department. 

Secondary 
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If ‘radiation rheumatism’ 
affects your bearings, 


try fatty hydrocarbons 


Like the wonder drugs, nature’s fats and oils can crop up in 
the strangest places. ADM’s fat-derived olefins and hydro- 
carbons, for example, are likely candidates for a number of 
interesting uses in the nuclear energy field. 

As contrasted to their petroleum in-laws, they show some 
remarkable advantages. Because of their relative stability under 
radiation, the fat-derived compounds are worth considering 
for use as lubricants in radioactive situations. Evidence is they 
do not break down as rapidly as conventional lubricants. Also, 
there is the possibility of their functioning as superior heat 
exchange agents in atomic power reactors. 

Supposed reason for the radiation stability of the fatty olefins 
and hydrocarbons is the orderly straight-chain. structure of 
these new chemicals derived from tallow, marine, or vegetable 
oils. In branched-chain hydrocarbons from petroleum, the 
short side chains are move easily split off by high energy waves 
or dashing particles. 

Straight-chain, or fatty, hydrocarbons are also possible sol- 
vents for recovery operations on spent reactor fuel elements. 

There is literature suggesting the use of fatty oils... of 
which the normal hydrocarbons would be the best bet... 
as a top layer on “swimming pool” reactors to shield the oper- 
ator from the effects of radioactive isotopes in the water. 

ADM invites your inquiries concerning specific problems 
along these lines. 


USE OF THE GAS CHROMATOGRAPH Jor production line 


analysis is one more way in which ADM has advanced the science 
of chemical quality control. This remarkable instrument does in 
hours what formerly took weeks or months. Advanced analytical 
techniques like this, coupled with ADM’s control of raw material 
quality mean that ADM safeguards quality and uniformity 
throughout the manufacturing process. 


“Me 


Research OY 


‘Automatic percolator’ extracts a quicker brew 


When you run as many solvent 

extractionsas ADM’s busycon- | 

trol chemists do in a day, it’s a | 

cinch one of them will turn up 

with a scientific short cut such 

as this. Though it looks perfect 

for making Kentucky moon- 

shine, this efficient laboratory 

device was developed by ADM 

chemists for improved and 

faster liquid-liquid extraction 

of oils from aqueous solutions. 

It works especially well for total 

fatty acids, unsap, and oxy acid 

determinations. Right now it’s 

our own procedure... but we’d 

like to share it. Our control chemists report it has been pro- 
posed for consideration as an industry standard. 

The extractor bubbles clean petroleum ether through the 
sample continuously, keeping it agitated all the while with the 
magic of a magnetic stirrer. All in all it appears to be as close 
to perpetual motion as the scientist will let you come. Want to 
know more? Then drop us a note on your letterhead. 


~~ 


_ Adogen 
symmetrical tertiaries 


offer 
research possibilities 


We think the new tri-fatty amines now offered by ADM pre- 
sent interesting possibilities for research chemists. We frankly 
don’t know as much about their uses—yet—as we would like 
to. We’re going to be working with them to find out, and we 
trust others will, too. 

We do know that our unique process enables us to control 
the structure of our tertiaries to get three identical chains .. . 
or “‘custom made” non-symmetrical tertiaries with lengths from 
C4 to C22. Some of the possibilities for introducing branched 
chains are of particular interest to our own people. Quaternaries 
from these tertiaries are fascinating, too. 

Sample quantities of selected compounds are available now. 
If your proposed use sounds good, we might discuss making 
something special. Write our Development Department. 


Doaniels- 


GET YOUR COPY of the new ADM Chemical Products 
catalog. This 52-page book gives specifications of the 
many types of aliphatic chemicals made by ADM. Write 
on your company letterhead today. 


Miidiland 


CHEMICAL PRODUCTS DIVISION 
739 Investors Building + Mi poli 


Lhemifats from Nature’s Wondrous Warehouse 
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FLUIDICS AT WORK 





How U. S. Rubber separates 
15 to 25 tons of ashes a day 


When you dump water into the 
Detroit River, that water has to be 
as clear as the river water itself. 

That’s why U.S. Rubber installed 
a 300 GPM Permutit Precipitator in 
the ash handling system of its 
Detroit plant two years ago. 

Operating without coagulants or 
other chemicals, this unit handles 
varying loads, removing from 15 to 
25 tons of ashes each day, delivering 
a clear effluent that meets the mu- 
nicipal code. 


In General 
Cost is low. Permutit Precipitators 
are so efficient that they cut proc- 
essing time by 50% to 75%. And 
they usually need only about 50% 
as much ground space as conven- 
tional types of separators. 


How it works. Raw water constitu- 
ents and chemicals (if required) 


react in the presence of large quan- 
tities of previously formed sludge 
in the Precipitator’s mixing zone. 
Agitation and water flow keep the 
sludge blanket in constant suspen- 
sion, trapping incoming particles 
(as illustrated). 

As the cross-sectional area in the 
sludge filter zone gets larger, the 
upward flow rate of water slows 
down and particles separate at a de- 
fined level. The water coming out 
of the blanket zone is completely 


clear and ready for re-use or dis- 


posal. 


Information. If you need advice 
about any type of water treatment 
. . . based on experience with all 
basic types of solids separation 
equipment — coagulation, settling, 
flotation, centrifuging, evaporation, 
and ion exchange—Circle “A” on 
the coupon. 


FLUIDICS AT WORK 





International Harvester’s Fort 
Wayne Works cuts oil to less 
than 10 ppm in waste waters 


International Harvester’s plant at Fort 
Wayne, Indiana, discharges waste waters 
through a storm sewer that empties into an 
open stream which must be uncontami- 
nated. 

This is no small problem, since the water 
in the plant holds soluble and insoluble 
oils, alkaline cleaner fluids, mineral acids, 
corrosive salts, and other contaminants. 
The quantities of these compounds vary 
from hour to hour so the waste is at times 
predominantly acidic, at other times pre- 
dominantly alkaline. 

International’s Fort Wayne Works is 
solving the problem and solving it eco- 
nomically .. . with a Colloidair Separator. 

Air is dissolved in the raw wastes as they 
pass through a retention tank. A pump 
feeds proper proportions of aluminum sul- 
fate to obtain an optimum pH; with acti- 
vated silica, the sulphate forms a floc to 
collect the oil. 

The waste is then released to atmos- 
pheric pressure in the flotation vessel. Tiny 
air bubbles, released from solution, lift the 
floc with its oil particles to the surface, 
where it is skimmed off. 

Clarified liquid discharges from the tank 
bottom. The skimmed oil wastes are sent 
to open pits to dry. 

The effluent holds less than 10 ppm oil, 
low enough for dumping into the open 
stream. This figure can be reduced to zero 
by further treatment, should International 
want water for reprocessing. 

If you'd like to find out more about the 
Permutit Colloidair system and how it can 
handle your waste problems, Circle “B” 
on the coupon. 
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is a Pfaudier Permutit 
program providing 

the know-how 

the equipment 

and the experience 
for solving problems 
involving fluids 


FLUIDICS covers such varied phases of 
fluid handling and control as: 

corrosioneering 

water treatment 

waste treatment 

reactions 

polymerization 

ion exchange 

fluid analysis, metering and control 

agitation 

evaporation 

distillation 

drying 

blending 

metering 

valving 

flow rate control 

piping 

storing 

centrifuging 

filling 

heat transfer, etc. 


Whenever you have a fluid-handling prob- 
lem, look to this Pfaudler Permutit 
FLUIDICS program for the best solution. 
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FLUIDICS AT WORK 


Large Glasteel storage 
tanks cost less than 
stainless steel 


Hard-to-store chemicals, in quan- 
tities of 10,000 gallons and over, 
cost less when you store them in 
Glasteel Chemstor tanks. 


Save on Initial Costs. When you get 
in the 30,000-gallon range, for in- 
stance, the initial cost of Chemstor 
tanks is actually about half that 
of comparable stainless steel tanks. 
Save on storage handling costs. You 
can stop worrying about corrosion 
and contamination losses, because 
the stored product touches only 
chemically inert glass. Glass is easy 
to clean and keep clean, too. Its 
naturally smooth surface discour- 
ages clinging, scale, and product 
build-up. 

For details, a 
coupon. 


'PFAUDLER 
PERMUTIT 
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lon exchange—a 
unique unit operation 


One of the newest and most useful 
unit operations in chemical engi- 
neering is ion exchange. The use- 
fulness of ion exchange is in the fact 
that it becomes most economical 
and effective where other unit op- 
erations fall down — where solu- 
tions are dilute. 

This unique ability has led to the 
adoption of ion exchange as a vital 
processing step for: 

Removal of impurities from solutions 

Concentration of dilute electrolytes 
in solution 

Separation of electrolytes in solution 

Addition of a specific ion to solution 

Catalysis 

Permutit ion exchange is being 
used in practically every field of the 
chemical, hydrometallurgical, food 
and pharmaceutical industries. If 
you'd like information on what ion 
exchange can do for you, circle the 
“D” on the coupon. 


i » Permutit Div., Dept. CW-49, 50W. 44th St., N.Y. 36, N. Y. 
C 
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a tip to 
PHOSPHATE BUYERS 
who aiso use 


SODIUM 
SILICO- 
FLUORIDE 


.-- you can include 
SSF with Blockson 
phosphates in your 


SSF does 
these jobs well 


Blockson SSF is widely used for water 
fluoridation, laundry sours, foam rub- 
ber production and as an opacifier in 
glass manufacturing. A dozen other 
interesting uses are listed in our Tech- 
nical Bulletin which is yours for the 
asking. Blockson SSF is a free flowing 
non hygroscopic crystalline powder, 
99% NagSiFs. Write Blockson or your 
Blockson distributor for the bulletin 
and prices. 


P.S. Blockson is the largest manufacturer 
of SSF... A dependable source. 
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BLOCKSON CHEMICAL COMPANY 


JOLIET, ILLINOIS 
Division of Olin Mathieson Chemical Corporation 
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BUTADIENE 


for latex paints that make painting fun for the family 


Today, Enjay Butadiene is preferred by manufacturers of the highest 
quality latex paints that make everyone in the family an expert painter. 
Available in many rich decorator colors, latex paints roll on smoothly, 
evenly, easily and make every room beautiful. Butadiene-styrene 
copolymer is used as the base for these water emulsion paints and synthetic 
rubber. Like all Enjay petrochemicals, Enjay Butadiene fulfills the most 
rigid requirements for purity and uniformity. And Enjay is glad to give 
you technical assistance on the application of Butadiene, or any other 
Enjay petrochemical, to your product. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N. Y. 
Akron « Boston + Charlotie + Chicago + Detroit « Los Angeles + New Orleans ¢ Tulsa 
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Enjay serves industry with a com- 
plete lineof petrochemicals. Prompt 
deliveries are made from conven- 
tently located distribution points. 


PETROCHEMICALS 





The Armids® 


Armid is the Armour trade name for versatile amides 
derived from fatty acids. These high molecular weight 
chemicals are wax-like materials having chain lengths 
of 8 to 18 carbon atoms. All are non-toxic, non-de- 
teriorating, neutral compounds. They can be used as 
mutual solvents for waxes and resins, viscosity modi- 
fiers, and melt-point improvers. They possess limited 
solubility characteristics in several volatile solvents. 


Where the Armids work today 


Polyethylene products: Armid O is sharply reducing 
the cost of shipping polyethylene waste baskets, 
tumblers and other molded plastic products. Costs 
are reduced because the Armid acts as a “slip agent”’ 
in the polyethylene, preventing the items from stick- 
ing together. This means fewer shipping containers, 
in most instances, because twice as many products 
can be “nested” in each container. In addition, the 
extra, costly production step of inserting paper or 
cardboard interliners between each plastic item is 
eliminated. As little as 0.05% of Armid O gives the 


~ 7 


{ 
0, because the Armid 
acts as an internal mold release agent for both injec- 
tion and extrusion molding equipment. The Armid 
migrates to the polyethylene-mold interface and makes 
possible a quick, clean release when molding pressure 
is removed. 


Armid O in polyethylene formulations means that 
fine lettering can be reproduced accurately on molded 
products. And there’s no clogging of molds with tiny 
bits of polyethylene. Molding equipment cycles 
faster, operators spend less time cleaning the molds, and 
between-cycle release sprays are no longer required. 


Armid O is used extensively in polyethylene films 
as an anti-block agent. Concentrations as low as 


10 


eat 
essa a 


A look at today...and a glimpse 


0.05% are extremely effective in producing film des- 
tined for use in garment bags and produce bags, 
where automation requires rapid machine handling. 
Armid O modified films will not “block” and are easily 
overprinted. There are no changes in film physicals.* 


For more detailed information, check ‘‘A’’ in the coupon: 


Wax papers: Improved penetration, flexibility, trans- 
lucency, and better slip properties of the wax coating 
are several reasons why manufacturers of paraffin- 
coated wax papers are using Armid O, 


This Armid—used as a modifier—acts as a mutual 
solvent for the primary paper-coating ingredients. 
As little as 0.1% of the Armid is required to produce 
a better bonded, more evenly coated wax paper.* 
Check “‘B”’ in the coupon for more detailed information. 
Printing inks: Printing 
companies and news- 
papers have proved _ _ 

Armid HT to be one of ~* 
the most effective anti- | 
tack, anti-creep, anti- 
offset, non-seratch 
agents available for ~ 
use in printing inks. 

This Armid will not dull the ink’s luster and pre- 
vents ink rub-off. It makes slip-sheeting unnecessary 
and actually helps shorten press runs. The Armid 
also improves ink adhesion when overprinting 
and/or wet-printing. 

In addition, Armid HT “shortens” printing ink 
without thinning it. This permits controlled viscosity, 
increased consistency and improved appearance of 
ink on the printed paper. 

More data is available from Armour. Check ‘‘C” in coupon. 
Molded rubber products: Armid HT is used as an in- 
ternal release agent in soft-rubber molded products. 

The Armid also gives a high quality sheen and good 
appearance to sink mats, wash basins, car rugs, gar- 
den hose, footwear and other rubber products—and 
at a lower cost than the Carnauba Wax usually used. 


For more data on this application, check “‘D’’ in coupon. 





*The use of Armid O (oleamide) and Armid HT (stearamide) as 
a surface treatment for food packaging films is considered acceptable 
by F.D.A., and is discussed in the Quarterly Bulletin of the Asso- 
ciation of Food and Drug Officials, Vol. 18 (1954) pages 129-134, 
and again in Vol. 20 (1956) pages 159-168. 
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from Armour Chemical 


Adhesive tape: Pressure-sensitive tape that unwinds 
easily without sticking to itself—even in hot, humid 
weather—is being achieved by incorporating Armid 
HT or Armid C as an anti-block agent in the back- 
coating. Due to the Armids’ relatively high melting 
point, they will not “oil out” in warm weather, as do 
so many ordinary low-melting waxes. 


Manufacturers report that a very small percentage 
of an Armid is needed to achieve this non-blocking, 
non-sticky effect. 


Check “‘E”’ in the coupon for more information. 


Other applications: Armowax, Armour’s methylene 
bis-stearamide, is a high melting (132°C) amorphous 
wax. It is useful as a paraffin wax modifier, viscosity 
control agent in paint removers, internal mold release 
agent for soft rubber. Armowax emulsions find appli- 
cation in auto polishes, textile water repellents, and 
wire drawing operations. 


Find out more by checking ‘‘F’’ in the coupon. 
Chemical and physical properties 


| | 
| ArmidC Armid HT Armid 18 Armid O | Armowax 





lodine Value, Max. 10 5 2 


Color-FAC Max. ll 15 ll 


Point (ASTM D-87-42) 


} 
| 
| 
Solidification 85°C 98°C | 99°C 
Specific Gravity (Approx.) | 


0.890 0.960 


| 0.90 
(@25°C) | 


The Armids: Tomorrow 


Extensive developmental work with the Armids is 
being conducted in Armour Chemical laboratories 
and also in the R & D labs of several large corporations. 


For example, they are being tested as dye solu- 
bilizers for fluorescein dyes used in cosmetics. Be- 
cause the Armids are non-toxic, they are valuable 
additives in lipsticks, rouge and pancake makeup. 


Armowax has been successfully used to protect 
glassware during hydrofluoric acid etching operations. 
The glassware is dipped in molten Armowax and re- 
moved. The protective film is then scored in the areas 
where etching is desired. The remaining Armowax is 
removed by means of a hot solvent bath. 


Test and evaluate the Armids. You probably 
have an important use for at least one of these 
products. Send the coupon or call Armour today. 
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One. NEWS NOTES 


Washington. A patent, U.S. #2862880, was 
recently issued to Armour for a process of 
clarifying water containing colloidal suspen- 
sion of negatively-charged mineral particles. 
This new process introduces into the water 
an N-alkyl trimethylene diamine, or a water 
soluble salt of the diamine. 


Chicago. Several new gas chromotographic 
units are being used to analyze fatty acids 
and fatty derivatives at both the research 
and production laboratories of Armour. (To 
be discussed fully in next “‘Ideas In Develop- 
ment’’® periodical.) 


Milwaukee. It is now possible to make beer 
cartons that can be washed and re-used by 
incorporating an aliphatic. amide into the 
lacquer used to coat the cartons. 


Jacksonville. Effective anti-caking for pel- 
letized and granulated fertilizer for only 0.25 
to 0.5 cents per 80-lb. bag of fertilizer has 
been accomplished in a full-scale plant test. 
The test utilized a fatty amine formulation 
in the fertilizer. 











Leader in Progressive Fatty Acid Chemistry 
ARMOUR CHEMICAL DIVISION 


© Armour and Company 


--——How can the Armids help solve one of your problems? —— 


Check here for more information on specific applications. 
O C O L) L) C 
A B C D E F 
Send a sample for this application: 








NAME 

POSITION 

COMPANY 

ADDRESS — 
CITY STATE 


Armour Chemical Division - 1355 W. 31st St. » Chicago9, Ill. 
(Sample offer limited to North American Continent) CW-4-59 





























COSTS DOWN ... moisture and contamination 
out! A shipper of dry yeast gets complete pro- 
tection and saves $678 per thousand units with 
Bemis Waterproof (laminated) Bags vs. rigid 
containers. Savings on labor are equally strik- 
ing. Flexible packages frequently offer giant 
economies. Why not challenge Bemis to lower 
shipping, storage and labor costs for you, too? 


WHERE FLEXIBLE. 





__- BR Bemis may already be making the better 


YS ae 
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40¢ vs. $1.25...WHAT A SAVING!— 
Typical experience with Bemis Waterproof Bags: 
A shipper of alumina (requires protection 
against moisture) needed a tough, economical 
export package. Bemis delivered bags costing 
about 40 cents each compared with $1.25 for the 
drums previously used. Bemis Waterproof Bags 
are the toughest shipping bags made. 


WIDE WORLD PHOTO 





SHIP CREAM IN BAGS?... GRANDMA NEVER 
DREAMED OF THIS—Well, it’s the modern, 
sanitary way—in Bemis Polyethylene Bags— 
and cuts costs at least seven important ways. 
Bemis Poly Bags, inert to most substances, are 
rapidly gaining as shipping, storage and sales 
containers for a wide range of liquids and hygro- 
scopic materials. Worth looking into, isn’t it? 


PACKAGING IDEAS ARE BORN 


package you need—write to: Trade Extension Dept., 408-J Pine St., St. Louis 2, Mo. 
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Push-button 
Process 


Ammonia plant start-up operations are virtually a matter of “push-button” 
routine with Chemico; for Chemico has designed and constructed more 
than 50 ammonia plants in the last 40 years. 

While new-comers to the field are constantly running into costly difficulties 
and delays with unreliable and even untried processes, Chemico designed 
plants are profitably producing an estimated 25% of the world’s synthetic 
ammonia. Investors in the chemical industries may be interested to learn 
that despite the proven performance and countless advantages of 
Chemico’s ammonia processes, it frequently costs less to build a 
Chemico Plant. 

Write today for Chemico Bulletin #357 which lists the alternate feed 
stocks and methods for gas purification and production in the making of 
ammonia. . 


QHEMICO 


CHICAGO e DALLAS e@ 


14 


HOUSTON 


CHEMICAL CONSTRUCTION CORPORATION 
525 West 43rd Street, New York 36, New York 


PORTLAND.ORE. @ TORONTO @ LONDON e@ PARI6 @ JOHANNESBURG e@ TOKYO 
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Reader's Interest 


To THE EpiTor: Just a note to ad- 
vise you of a reader’s interest in a 
recent article, “Uranium Oxide Up- 
surge Keyed to Nuclear Power.” 

I was greatly impressed with the 
quality of certain of the references 
used, indicating to me both good 
writing and sound magazine policy. 

STEVEN H. BROWN 
National Lead Co. 
New York 


Hydride’s Other Name 


To THE EpiTor: With regard to the 
CW Technology Newsletter for March 
7, your readers may be interested to 
know that lithium alanate, which is 
mentioned in it, is the name com- 
monly used in Europe for lithium 
aluminum hydride (LiAIH,)... . 

ROBERT C. WADE 
Technical Marketing 
Metal Hydrides Inc. 

Beverly, Mass. 


Plaudit on Patents 


To THE Epitor: Please accept my 
congratulations on the very interest- 
ing articles on foreign patents (CW, 
March 14, p. 48). 

I have routed copies to five of our 
executives who, although receiving 
CHEMICAL WEEK, may not have read 
this particular article. 

The tabulation of various features 
of the patent laws of the several 
countries is particularly valuable. 

ROBERT CALVERT 

Patent Attorney 

The Borden Chemical Co. 
New York 


Productivity Assumptions 


To THE EpiTor: . . . concerning 
the article on productivity (CW, Feb. 
28, p. 18), we do not have any gen- 
eral comments on your statement, 
but I would like to call your atten- 
tion to some problems in the use of 
the Federal Reserve Board production 
indexes. 

About half of FRB’s current in- 
dexes of production for total manu- 
facturing are based on Bureau of 
Labor Statistics man-hour estimates, 
adjusted for an assumed productivity 
change. If the resultant production in- 
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OPINION 





dexes are then related to BLS man- 
hours in order to derive productivity 
estimates, it is obvious that the latter 
will reflect to a large degree FRB’s 
assumption concerning productivity 
change. For chemicals, a little more 
than half of the production estimate 
for the industry is based on BLS man- 
hours. This type of estimation applies 
to ’54 and all subsequent years. The 
estimates will eventually be revised, 
based on actual production data rath- 
er than on man-hours, but of course 
we do not know how extensive the 
revisions will be. 
Ewan CLAGUE 
Commissioner of Labor Statistics 
Bureau of Labor Statistics 
U.S. Dept. of Labor 
Washington 25, D.C. 


Frontiersman of the Future 


To THE EpiTor: We were much 
intrigued by your March 21 cover 
photo, showing “Monsanto man at 
work.” The “man” in the background 
appears to be about 10 years old, and 
quite obviously is working out the 
answers for his older colleague, who’s 
stuck. Where does Monsanto find 
these precocious trainees? 

LucIEN R. GREIF 
Greif Associates, Inc. 
New York 


MEETINGS 


Scientific Apparatus Makers Assn., 
41st annual meeting, Greenbrier. White 
Sulphur Springs, W. Va., April 25-30. 


1959 Industrial Health Conference, 
Sherman Hotel, Chicago, Ill., April 25- 
May 1. 


Chamber of Commerce of the United 
States, 47th annual meeting, Washington, 
D.C., April 26-29. 


The Metallurgical Society, American 
Institute of Mining, Metallurgical and 
Petroleum Engineers, international sym- 
posium on physical chemistry of process 
metallurgy, Penn-Sheraton Hotel, Pitts- 
burgh, April 27-May 1. 


Assn, of Consulting Chemists and 
Chemical Engineers, symposium and 
banquet: theme: Industrial and Educa- 
tional Developments in the Soviet Union; 
Shelburne Hotel, New York, April 28. 


American Society of Mechanical En- 
gineers, first national metals engineering 
conference, Sheraton-Ten Eyck Hotel, 
Albany, N. Y., April 29-May 1. 
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metic colors involved have made it 
plain that they favor a law (1) that 
sets safe maximum levels for each 
specific use and (2) that bars use 
resulting in consumer deception. 

FDA’s actions are even less ex- 
plicable, since it has asked various 
groups to comment, by April 27, on 
a proposed bill to do just that. 

More important, the consumer is 
being needlessly alarmed by such 
FDA actions. Most newspaper stories 
on the event highlighted the delisting 
—and not FDA’s disclaimer (which 
was buried in its release) that no 
injury from the colors has ever 
been reported. 

It’s about time for FDA to stop 
such unneeded actions and, put its 
full efforts into getting a good law 
on the books. 





what’s 
new 
about 


MURIATIC ACID? 


To be candid... there’s nothing new about the acid 
but there’s this new and singularly complete Stauffer 
brochure. Pages, 44...Tables, 15...Graphs, 9... 
Illustrations, 24...and many pages of informative 
text on the major uses of Muriatic Acid. 


Now ready for mailing and every consumer should 
have a copy. Write to either of the addresses below. 


CONSOLIDATED CHEMICAL INDUSTRIES 


Division of Stauffer Chemical Company 
Suite SOO South, 6910 Fannin Street 


Houston 25, Texas 


STAUFFER CHEMICAL COMPANY + 380 MADISON AVENUE + NEW YORK 17, NEW YORK 
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Wii, Miss Milldew, how do we feel that one tastes,” inquired 
Culpepper, the cup manufacturer, eagerly. 

“This one tastes good — uh — like coffee should,” replied the 
hornrimmed home economist, shyly. 

“Thought it would,” said Culpepper triumphantly. “That’s the 
one! The very one ... It’s the plastic coating that makes the difference. 

h ct And Pfizer Citroflex® A-4 plasticizer gives us the best plastic coated 

hot drink cup Culpepper company ever made! Citroflex is odorless 
and nontoxic.” 


~_ f t “It should be delightful with my warmed skimmed milk in the 
& r ec afternoon,” murmured Miss Milldew joyously. 
: ee a a a ae a a ee es 
| ti Whenever you need a nontoxic, odorless plasticizer for vinyls or 
O U iO ni cellulosics, investigate the Pfizer Citroflexes. They are surprisingly 
low in cost! Citroflex A-4 (Acetyl Tributyl Citrate) is especially suited 
(in good taste) vn CRT Hag tek totes ne A-2 ena ——— Citrate) is 
or cellulosics. Both are nontoxic and odorless and accepted by the 
F.& D. A. for fatty and non-fatty foods. For any problem which might 
be solved by a high quality organic chemical, think of Pfizer first. 
Chas. Pfizer & Co., Inc., Chemical Sales Division, 630 Flushing Ave., 
Brooklyn 6, N. Y. 





CHEMICAL SALES DIVISION 


... Sells more than 100 organic chemicals for 
food, medicinal and industrial uses. 


Some bulk products of this Division are: 
CITRIC, GLUCONIC, TARTARIC, OXALIC ACIDS AND SALTS - ANTIBIOTICS - PLASTICIZERS - VITAMIN A, C, B,. STABLETS* AND OTHERS 


*TRADEMARK 
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COAL 





LIMESTONE 





These basic building blocks 
of Chemistry abound 


in THE LAND OF PLENTY 


If you’re planning a new plant that will require coal, limestone or 
water, consider the following advantages of locating in The Land of 
Plenty. Within this six-state area are vast reserves of Bituminous 
Coal, with types to suit every purpose. . . as well as multi-million-ton 
deposits of Dolomitic limestone and Calcium Carbonate limestone 
over 97.7% pure. Water is available in abundance and rainfall is 
30% above the national average. 

In addition, the six progressive states served by the Norfolk and 
Western provide substantial quantities of silica, manganese, clays, 
natural gas and other raw materials. . . 1/6 of the nation’s total elec- 
tric utilities generating capacity . . . the big, modern Port of Norfolk 
on famed Hampton Roads. . . and dependable N&W transportation. 

Let the Norfolk and Western’s plant location specialists give you the 
facts about the states we serve. Write or phone in confidence to. . . 


L. E. Ward, Jr., Manager 

Industrial and Agricultural Dept. 

Drawer CW-832 (Phone DIamond 4-1451, Ext. 474) 
Norfolk and Western Railway 

Roanoke, Virginia 


xswrucey Sf” : Locate in the Land of Plenty . . . the 6 great states served by 


Norfotk... Westewm. 


The Lond of Plenty Rp RAILWAY 
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VINYL ACETATE MONOMER 


at your plant ...when you need it 


Save money with a dependable source of supply for high-purity vinyl acetate 
monomer. Air Reduction’s fast deliveries allow you to time vinyl acetate purchases 
to your production schedule. No worries about contamination with Airco tank 
cars used only for vinyl acetate. 
Order the quantity you need for current use. Phone it in. Orders from tank 
car to drum size get prompt shipment. Rapid tank truck shipments available also. 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND Sy 
= = . SS 
AIRCO Air Repuction CHemicaL COMPANY 


A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y., Phone MUrray Hill 2-6700 
Represented Internationally by Airco Company International 





Hass is a new and promising 


acrolein derivative which com- 
bines aldehyde and epoxide func- 
tions in the simplest possible 
structure—while retaining the dis- 
tinctive chemical characteristics 
of both these important groups. 

Glycidaldehyde’s highly reac- 
tive carbonyl group condenses 
with a variety of reagents, includ- 
ing amines and other active hy- 
drogen compounds, leaving the 
epoxide ring intact. Other reagents 
may attack only the epoxy group, 
leading to £-substituted lactalde- 
hyde derivatives. Both groups can 
be reacted simultaneously with 
properly chosen reagents and 
conditions. 


Reactions of Carbony! Group 
fe] 


je} 


ee ’ ie," 
CH2-CH-CHO+RNH2 ———> CH2-CH-CH=NR (Glycidaldimines) 


Reactions of Epoxide Group 
pe] 


SH OH 


hes Bay 
CH2-CH-CHO+H2S ————> CH2-CH-CHO ( 8-mercaptolactaldehyde) 


Reactions of Epoxide and Carbony! Groups 


Oo. 


de | 
H2-CH-CH ROH RO-CH2-CH-CH 
CH2-CH-CHO+ROH ———> 2 a 


OH OR 


OR 


(acetals of B-alkoxylactaldehydes) 


Uses: Glycidaldehyde is suggested for use in 
modifying textiles, paper, leather and simi- 
lar products by reactions of carbonyl and/or 
epoxide groups. It isalsosuggested for evalua- 
tion as a means of improving adhesion of 
polymers containing hydroxy, mercapto, and 
amine groups by interaction with either of 
its functional groups. It may be used to 
modify many polymer systems, such as 
phenolics, polyesters and amino resins. 





Boiling Point, °C 
Solubility 





* Physical Properties of Glycidaldehyde 
a stable, coloriess and mobile liquid 


Flash Point, °F. (Tag Open Cup) 


common solvents. Insoluble in pet. ether. 


112-113 at 760 mm Hg 
88 


Completely soluble in all 








Availability: Research quantities of glycid- 
aldehyde are available. Your letterhead 
request will bring you technical information 
and samples you require. 

Please send your inquiries for literature 
and samples to: 


Shell Development Company 
4560 Horton Street 
Emeryville, California 


SHELL CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION 


Atlanta * Chicago * Cleveland + Detroit « 


Houston * Los Angeles » Newark « New York + Son Francisco 
IN CANADA: Chemical Division, Shel! Oil Company of Canada, Limited, Montreal « Toronto * Vancouver 
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CPI earnings are bounding ahead—with frequent giant strides— 
according to early financial reports. 





Stauffer’s after-tax net soared to $3.7 million in the first quar- 
ter—up 35% over last year. Sales hit $38.1 million, up 1%. Chairman 
Christian de Guigne said the big earnings stem from high operating rates 
at Stauffer’s industrial chemical plants, reflecting improvement in major 
industries served by the company. 


For the three months ended Feb. 28, Dow reports earnings of 
$13.7 million, up a whopping 73% from a year ago. Sales spurted to 
$169.5 million, up 17%. 


Monsanto’s first-quarter sales, including domestic and Canadian 
subsidiaries only, amounted to $149.8 million, compared with $127.5 
million last year. Earnings rocketed to $11.3 million, up 87%. Over-all 
quarterly sales, including revenue from foreign subsidiaries plus Mon- 
santo’s 50% share of associated companies, were up 23%, to $197.8 mil- 
lion; earnings up 107%, to $15.8 million. 


Hercules chalked up first-quarter earnings of 57¢/share, com- 
pared with 38¢/share in °58’s first three months. First-quarter sales were 
$64.2 million, compared with $56.8 million last year. 


National Distillers’ sales for the quarter topped $128 million 
vs. $114.3 million in °58. Earnings were $6 million, up 9%. 


Heyden Newport’s first-quarter sales volume hit a record $13.6 
million, highest of any quarter in the company’s history. Earnings were 
ahead 58%, to $642,000. 


General Aniline & Film upped first-quarter profits 84%, to $1.5 
million. Sales rose 14.5%, to $36.8 million. 


Thiokol reports record earnings of $1.3 million, up a spectacular 
377% over the first three months of ’58. Sales for the quarter surged to 
$34.9 million, up 164%. Moreover, at last week’s annual meeting, stock- 
holders overwhelmingly approved a boost in authorized shares from 2 
million to 6 million, to effect a three-for-one split of the common stock. 


Fast-growing Thiokol also revealed that it’s negotiating for 
merger with Marquardt Air Craft Corp. (Van Nuys, Calif.). Officials of 
both firms emphasize that only preliminary discussions have been held, 
with no agreement on terms for the takeover. 


Diamond Alkali’s first-quarter sales hit $30 million, compared 
with $26.9 million last year. Profits soared to $2.1 million, up 149%. 


W. R. Grace, out with its annual report this week, posted °58 
sales of $434.2 million, earnings of $10 million, down 6% and 54%, 
respectively. However, chemical sales were up 2.1% and, for the first 
time, accounted for more than 50% of net profits. 
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Russia’s seven-year chemical push apparently got off to a brisk 
start. In the first quarter of 59, output was valued at 310 million rubles 
($77.5 million at the official exchange rate)—-22% above the first-quarter 
*58 level. But production of chemical equipment—critical to the plan’s 
success—fell “somewhat short” of its target. 

co 





Output in the “chemical and rubber industry” rose 11%. 
Significantly, the Russians don’t state whether this over-all gain means its 
target was reached. Reported as exceeding goals: sulfuric acid, up 6%, 
to 1.3 million tons; synthetic fibers, up 6%, to 45,000 tons; also (with no 
figures) caustic soda, soda ash, ammonia fertilizers, rubber, “many types 
of plastics and synthetic resins.” Output of soap was up 4%, to 376,000 
tons; paper, up 4%, to 575,000 tons. Raw-material output— including 
oil, gas and coal—was also over the top for many products (see p. 25). 


To make up for its equipment lag, Russia continues buying 
equipment from the West. Latest deal: an $850,000 order with Ernest 
Scragg & Sons, Ltd. (England), for synthetic fiber machinery. During the 
past year, Scragg has won $3 million in Russian orders for similar equip- 
ment. And Soviet trade representatives are bargaining with other British 
companies for equipment for making acetate and polyacrilonitrile fibers 
and for sugar refining. Orders will total some $140 million. 





The entire chemicals-in-foods picture is coming into sharper 
focus this week. 





After last week’s sweeping crackdown on coal-tar lipstick colors 
(CW Washington Newsletter, April 18) and a special order to permit use 
of Citrus Red No. 2 for coloring oranges up to Sept. 1, 61, the Food & 
Drug Administration is nearly ready with a bill on coloring materials. 
Secretary Arthur Flemming of the Health, Education & Welfare Dept. 
expects to send the bill to Congress “within the next few weeks.” 


Flemming said the bill would provide a 2'4-year period during 
which manufacturers can submit colors for approval; and that FDA 
would need more money and personnel to carry out the program. It’s 
likely that this bill embodies most of the features that FDA officials called 
for when meeting industry representatives last fall (CW, Dec. 6, ’58, p. 40). 


And Flemming also advocated new legislation providing tighter 
control over household chemicals classed as toxic or caustic. The House 
Commerce Committee is expected to hold hearings soon on a Manufactur- 
ing Chemists’ Assn. proposal that would require uniform labeling of all 
dangerous household materials, listing of first-aid steps. 

e 

Allied Chemical has stepped into the organic pigments field 
with the purchase of Harmon Colors (Haledon, N.J.) from B. F. Goodrich. 
Harmon, which Goodrich Chemical picked up from American Home Prod- 
ucts in ’50, specializes in pigments for automotive finishes and textiles. It 
will operate as a unit of Allied National Aniline Division. 





Chemical Week e April 25, 1959 











on a highly reactive chlorocarbon ... 








Why you should know more 
about C-56 


The six active chlorines around this 
cyclopentadiene group are an open in- 
vitation to the study of derivatives such 
as acids, acid chlorides, acid anhy- 
drides, esters, amides, ketones, di- 
ketones, quinones, acetals, nitriles, and 
fluorocarbons. 

Many of these end products have 
already found markets as insecticides, 
germicides, fungicides, pharmaceuti- 
cals, dyes, and non-flammable resins. 

We think the surface has just been 
scratched . .. that there are many more 
profitable products waiting to be de- 
veloped by a company with imagination. 

If you think you’re the one, send the 
coupon for more technical data. If you 
like, ask for a sample, using your busi- 
ness letterhead. 


Is your supplier growing 
with you? 


You have much to gain by tying up 
with a chemical supplier geared to the 
spread of industry into new areas, ac- 
customed to anticipating your require- 
ments of tomorrow, even while serving 
you dependably today. 

Close to the major industrial centers 
of the East, Midwest, and West Coast, 
Hooker plants and stock pcists give 
you quick, dependable service when 
you need it. All Hooker caustic soda 
plants and distributing points are on 
deep water. This makes transportation 
extremely flexible. It tends to minimize 
shipping costs, and permits a choice 
that can make a big difference if an 
emergency occurs. 

And if you buy l.c.!, there’s an au- 
thorized Hooker distributor nearby, 
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how to gauge a supplier...a general 


products list of Hooker chemicals... 


data on phosphorus-sulfur compounds 


ready to meet your needs for caustic 
soda and other Hooker chemicals. 

If you’d like to see how this flexible, 
fast-moving supply team can strength- 
en your position on chemicals, drop us 
a line and we'll get the facts to you 
promptly. 


New 12-page bulletin 
lists Hooker products 


You'll find a complete up-to-the-minute 
listing of Hooker chemicals in this new 
12-page bulletin. 

Indexed for ready reference, it lists 
the chemicals you can buy from us in 
commercial quantity, including chemi- 
cals sold under the NIALK® and OLD- 
BURY® brand names. 

Under each product you'll find a 
short description and condensed listing 


of properties, actual and suggested uses, 
and shipping containers. The bulletin 
also sums up for you the major types of 
processing performed at Hooker. 

If you’d like to have this up-to-date 
timesaver in your file or on your desk, 
just check the coupon for a copy of new 


Bulletin 100-B. 


Here’s data on phosphorus- 
sulfur compounds 


Every time you strike a match, you’re 
helping to justify the market research- 
ers’ predictions for one of our OLDBURY 
Products: red phosphorus. 

This fascinating element got off to a 
commercial start in this country in 
1910, on the site of the present OLDBURY 
Products plant in Niagara Falls 

Today many other items that must 
burn up before they can do anyone any 
good are made with OLDBURY red phos- 
phorus or phosphorus sesquisulfide, 
P4S3. These include matches, fireworks, 
safety and signal flares, fusees, and 
smoke screens. 

Your product may require another 
equally useful, though less dramatic, 
way of putting phosphorus to work 

Phosphorus Pentasulfide, P4Sio. We 
make it in three particle-size grades of 
powder and as a fused solid. Phos- 
phorus content is 27.8% minimum. 
Powder forms come in lever-pak drums, 
150 lbs. net; solid in single-trip steel 
drums, 215 lbs. net. 

These products are available, as al- 
ways, under the highly reputed OLp- 
BURY label. For more information, we 
suggest you check the coupon for new 
technical data sheets just completed 


For more information on chemicals mentioned on this page, check her 


0) C-56 


(] New list of products—Bulletin 100-B 


[] Phosphorus, white 


(] Phosphorus, red 
(1) Phosphorus Pentasulfide 


(] Phosphorus Sesquisulfid 


Clip and mail to us with your name, title, company address. (When > 
questing samples, please use business letterhead.) 


HOOKER CHEMICAL CORPORATION 


704-2 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


HOOKER | 





Sales Offices: Chicago Detroit 
Niagara Falls Philadelphia 


Los Angeles New York 
4 Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 


Tacoma 
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This new packaging’ idea 
created an $85,000,000 market 


Here’s a simple packaging idea with the power to completely 


change consumer ideas of how a product should perform. 
Aerosol packaging created an $85,000,000 market for hair fix- 
atives and has revolutionized sales for insecticides, shave 
creams, colognes and a host of other products. If your prod- 
uct can be brushed, poured or sprayed, you might add new 
consumer appeal—create a positive competitive advantage 
if you packaged it in an aerosol. 

Sales records and marketing data prove the appeal of aero- 
sol packaging. In a recent survey of the market for hair 
preparations, 95% of users preferred the aerosol hair fixative 
and 83% of users preferred aerosol hair dressings. The main 


reason for each was that aerosols deliver the product in a 


Best-selling aerosols are powered with 


FREON 


completely new form—a form that’s easier and neater to 
apply than similar products in conventional packages. 

Put the unique advantages of aerosols to work for your 
products, Its surprisingly simple and inexpensive to have 
your formulation packaged for testing. Custom fillers near 
you have the knowledge and equipment to do it for you. 

If you don’t know the name of a custom filler, write 
Du Pont. We'll send you a list and include survey data on 
your market for hair products plus information about Freon* 
propellents for aerosols. More of today’s successful aerosols 
are powered with “Freon” than with any other propellent. 
Write E. I. du Pont de Nemours & Co. (Ine.), “Freon” 
Products Division 334, Wilmington 98, Delaware. 
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Satellites Set Chemical Expansion Goals 


(metric tons) 





EAST GERMANY 1955-60 
Sulfuric acid 
Caustic soda 
‘Synthetic rubber 
Soda ash 





up 43% to 690,000 
up 21% to 310,000 
up 17% to 82,000 
up 35.7% to 623,000 














West Germany 


POLAND 1958-65 
Sulfuric acid 
Caustic soda 
Artificial fiber 


Plastic inasses 


up 85% to 1,060,000 
up 58% to 239,000 
up 86% to-116,000 

up 35-fold co 140,000 








Baltic Sea 





— 


RUMANIA 1958-60 
Artificial fertilizer 


up-336% to 500,000 
up 500% to 10,000 
up 400% to 204,056 
up 400% to 94,016 


Polyvinyl! chloride 
Calcinated soda 
Caustic soda 








CZECHOSLOVAKIA 1958-65 

Nitrogen fertilizer up 278% to 300,000 
Phosphate. fertilizer up 256% to 300,000 
Artificial fibers up 73% to 95,000 
Plastic masses up 421% to 160,000 














HUNGARY 1955-60 
Sulfuric acid 

Plastic masses 
Caustic soda 





up 61% to 200,000 
up 330% to 11,600 
up 246% to 40,500 











ALBANIA 1956-60 


raw materials. 





Chemical industry to be launched with one 
plant, using phosphoric and sulfuric-arsenic 


Greece 














Black Sea 


Turkey 








BULGARIA 1958-62 
Caustic soda 
Sulfuric acid 
Calcinated soda 
Nitrogen fertilizer 


up 48% to 22,000 
up 433% to 290,000 
up 234% to 243,000 
up 247% to 330,000 








Cementing a New Chemical Cartel 


While the West's “Big Three” 
foreign ministers prepare for next 
week’s discussions on a united policy 
toward Germany, Russia is tightening 
the net of chemical industry integra- 
tion in Communist East Europe. It’s 
a clear sign that Soviet Premier 
Khrushchev does not intend to let 
East Germany slip from his grasp. 

East Germany is the heart of the 
big East European chemical complex 
Russia is shaping to help meet its own 
chemical requirements. Russia’s goal: 


to forge the eight-nation Soviet bloc 
into the world’s most powerful indus- 
trial force. Satellite chemical output 
is scheduled to triple between 1958 
and °65, matching Russia’s planned 
strides (CW, Jan. 3, p. 12). 

To heighten the satellites’ interde- 
pendence, production of some basic 
chemicals will be concentrated in a 
few countries, while other chemicals 
will be widely produced. Sulfuric acid, 
chlorine, nitrogen and phosphate 
fertilizers, synthetic rubber, and some 


plastics, for example, will be produced 
throughout the bloc. But potash fer- 
tilizers will be made only in the 
U.S.S.R. and East Germany; slaked 
lime in East Germany and in Po- 
land; sulfur in Poland the 
U.S.S.R. 

Helping Hands: Although full intra- 
bloc integration is a long way off, a 
strong start has been made. 

After bleeding the satellites 
“reparations” (in the form of capital, 
equipment, and whole plants) in the 


and 


Via 
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postwar Stalin period, Russia has 
since poured in capital and technical 
aid—$1.2 billion in loans and credits 
between July ’56 and the end of ’57. 

The most dramatic symbol of Rus- 
sia’s increasing chemical “together- 
ness” with the satellites is the 1,875- 
mile crude oil pipeline, now under 
construction, connecting Baku (on the 
Caspian Sea) with Frankfort-Oder (in 
East Germany) and Czechoslovakia 
and Hungary. When completed in ’61, 
this link will provide the raw mate- 
rials for new petrochemical opera- 
tions in the satellites—and, at the 
same time, make them more depend- 
ent on Russia. 

Pipeline Links: Between the satel- 
lites, cooperation and mutual assist- 
ance have also picked up. 

Last month, gas began flowing in 
the 226-mile pipeline (built with Rus- 
sian pipe) from Sarmas, Rumania, 
to Hungary’s Tiszapalkonya chemical 
complex. This artery will feed the 
country’s first petrochemical plants 
when they go onstream in '63. 

East Germany supplied nearly all 
the equipment for Hungary’s new 
nylon plant, at Nyergesujfalu. Ruma- 


nia’s chemical industry is being bol- 
stered by Czechoslovakia, East Ger- 
many and Poland, which provided 
credit and built a 200,000-tons/ year 
cellulose plant in Rumania. The plant 


supplies the latter three countries’ 
textile and paper plants. 

Czechoslovakia is also providing 

Rumania with equipment for ammo- 
nia and nitric acid production, will 
‘supply thermal power units for almost 
‘all of Rumania’s new chemical plants, 
plus materials for producing paint, 
textile cleaning chemicals, penicillin. 

The satellites will take another ma- 
jor step toward integration when they 
complete their program for uniform 
standards in equipment production. 
Spare-part replacement problems will 
be minimized; productivity is expected 
to increase 50% by ’61. Standardized 
plants will be installed in all the satel- 
lite countries. 

Tie That Binds: The machinery for 
integrating the Soviet bloc’s chemical 
growth is contained in the Council for 
Mutual Economic Cooperation (CO- 
MECON). Its Commission for the 
Chemical Industry is headquartered in 
East Berlin, headed by East Ger- 
many’s Heavy Industry Minister, 
Prof. H. Winkler. 
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PLANT 
Leunawerke 
“Walter 
Ulbricht” 


WORKERS 
26,000-30,000 


Chemische 
Werke Buna 


Elektrochem- 
isches Kombi- 
nat Bitterfeld 


Filmfabrik 
Wolfen 


Farbenfabrik 
Wolfen 


7,000 





East Germany’s Chemical Plants 


14,000-15,000 


PRODUCTS 


Ammonia (90% of total East 
German production); nitro- 
gen; mineral oil products, 
technical alcohol, urea, res- 
ins, formamide, plastic 
emulsions, textile chemicals 


Calcium carbide, synthetic 
rubber, vinylchloride, poly- 
vinyl chloride, polystyrene, 
calcium cyanamide 


Artificial fabrics; caustic 
soda, chlorine, organic and 
inorganic chemicals, heavy- 
metal alloys, titanium; East 
Germany’s only aluminum 
producer 


Rayon, other artificial fibers 
(two-thirds of output); films 


Dyestuffs, drugs, nitric acid, 
chlorine, fertilizers 








COMECON was initiated in °49, 
as an answer to the Marshall Plan. 
Kremlin planners also saw it as a 
means of controlling satellite industry 
—allocating raw materials, direct- 
ing which products, and how much, 
should be produced where. But lack 
of success in thi effort, along with 
the political tensions of °56 and Rus- 
sia’s internal swing to decentralized 
industry, resulted in a fade-out of di- 
rect control from Moscow. 

The individual industry commis- 
sions were set up three years ago; 
each commission is headquartered in 
the satellite that is predominant in 
its particular field. Over-all planning 
by COMECON is supplemented 
by two-way agreements between the 
various satellites. Ultimate control, of 
course, will remain firmly in Russian 
hands. 

Stress on Chemicals: Chemical pro- 
duction in the satellites came into the 
limelight when emphasis was shifted 
away from machine building. A series 
of 12 chemical planning conferences 
culminated last December, when some 


details of the seven-year master plan 
were revealed. 

For East Germany, chemical growth 
is projected in the country’s third 
five-year plan, which ends in ’65 with 
termination of the bloc’s over-all 
seven-year plan. Production is slated 
to be doubled between °58 and 65. 

This year, East Germany will in- 
vest $215 million (at the official con- 
version rate) in new plants and expan- 
sions—33% more than the ’58 total 
and almost equal to the $240 million 
invested during the entire period of 
the 1951-55 plan. Capital expendi- 
tures during the 1961-65 period are 
slated to total $2.15 billion; produc- 
tion is targeted to rise 60%. (Chemi- 
cal output in °58 is roughly esti- 
mated at $2 billion.) 

Synthetic fibers and plastics will get 
the biggest push. Fiber output is slated 
to rise 360% during the third five- 
year plan and plastics production will 
aim for a 150% increase, to an esti- 
mated 300,000 tons. Output of poly- 
vinyl chloride alone is to rise 150%, 
to 135-140,000 tons. Most of this will 
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go to Russia as credit payments. 

Other output goals: polyvinyl ace- 
tate, 12,000 tons; polyacrylonitrile, 
10,000 tons; calcium carbide, 1.2 mil- 
lion tons. 

Keeping Pace: Although its major 
role in the bloc’s chemical develop- 
ment may prove to be as equipment 
supplier, Czechoslovakia is pushing 
chemical production, hopes to hike 
output 110% in the next seven years. 

Hungary expects to double its 
chemical production by ’65. Esti- 
mated output value for °59 is $608.3 
million, with investments totaling 
$74.2 million. Plastic production is 
slated to start this year with an out- 
put of 300 metric tons (including 150 
metric tons of PVC). Long-range proj- 
ects include building up the Tiszapal- 
konya combine (where construction 
snags have held up chemical produc- 
tion); doubling capacity of the Borsod 
chemical combine (which produces 
mostly phosphate fertilizer); building 
a string of small drug plants. 

Poland’s output will rise 250%, ac- 
cording to the seven-year plan. Its 
new Tarnobrzeg mine makes it the 
bloc’s sulfur supplier. In addition to 
its major plants at Oswiecim and 
Kedzierzyn, Poland is building a 
complex, due to be completed in ’70, 
at Blachovina. Production will begin 
with benzene; ultimately, synthetic 
fibers will be produced. Poland’s plas- 
tic goals for ’65 include 50,000 metric 
tons of PVC, 15,000 tons of poly- 
styrene, 10,000 tons of polyethylene. 

Exports May Dwindle: Impact of 
these plans on the West is difficult to 
predict. A big question is whether 
they will be realized. East Germany’s 
first two five-year plans were “ful- 
filled” only after several downward 
revisions. Part of the trouble was eco- 
nomic, part the result of the upheavals 
in Poland and Hungary. As the lines 
of integration tighten, political or eco- 
nomic disturbances in one part of the 
bloc are likely to be felt more strongly 
in the others. 

Even if the goals are reached, most 
of the increased production will prob- 
ably be consumed within the bloc, 
and by Russia and its other allies. Ex- 
ports of crude chemicals (e.g., ben- 
zene and naphthalene) to the West 
may actually diminish; but finished 
products (e.g., plastics and pharma- 
ceuticals) are likely to turn up in un- 
derdeveloped countries as weapons in 
the Soviet economic offensive. 
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Natural Gas—Foggy Future 


The status of natural gas—its price 
and availability — seemed particular- 
ly unsettled last week. And chemical 
process industries, interested in it as 
both feedstock and fuel, were con- 
cerned with the regulatory proposals, 
state and federal, that could affect 
this basic commodity. 

Just a few weeks ago, the outlook 
seemed fairly clear. Pipeline and 
utility companies, cheered by the U.S. 
Supreme Court’s reversal of the 
“Memphis case” decision,* were bus- 
ily boosting their expansion plans for 
*59 and the years ahead; and also 
were filing for rate increases. Ten- 
nessee Gas Transmission, for example, 
mapped capital expenditures of $190 
million for 59, against $144 million 
in ’*58. 

Formula for Trouble: Then some- 
thing happened to jolt the picture. 
Joseph Zwerdling, a long-time hearing 
examiner for the Federal Power Com- 
mission, proposed a rate formula for 
independent gas producers; he wanted 
to put a ceiling — a fairly low one 
on prices they could set for gas sold 
to pipelines. According to natural gas 
industry spokesmen, the formula 
would take away the incentive to ex- 
plore for new gas supplies and would 
put small producers out of business. 

Within the gas-producing states, 
where FPC doesn’t have jurisdiction, 
new complications have arisen. State 
legislators are looking at natural gas 
operations as a likely source of sub- 
stantially increased tax revenue. One 
instance: in Texas, the No. 1 producer, 
the legislature is about to consider a 
bill that would more than double the 
state’s existing $43-million/year levy 
on natural gas production — if pro- 
duction continues at present levels. 
A novel feature of this bill is that 
the lowest-priced gas would be taxed 
at the highest rate. 

Still More Perplexity: Other fac- 
tors, too, make for uncertainty in 
natural gas economics. Among these 
unknowns and unknowables: 

e Rising price of natural gas at 
the wellhead. Mounting exploration 
and drilling costs are behind this. 

* The circuit court had ruled that a pipeline 
company could not raise rates before it had 
Federal Power Commission approval, unless all 
customers consented to the increases on a tenta- 
tive basis. The Supreme Court ended that pro- 


hibition, provided that the extra money collected 


is held under bond, subject to refund (CW, Dec 
20, '58, p. 23 


Oklahoma Natural Gas Co.—which 
does all its business in one state and 
so is not directly affected by FPC 
policies — reports that it was buying 
gas in °48 at an average rate of less 
than 5¢/1,000 cu.ft.; last year, it 
was paying an average of 11¢; and 
recently, it contracted for a large 
new reserve at an initial price of 
16.8¢/mcf. A fuel oil sales execu- 
tive predicts that this trend will 
“inevitably” wipe out much of natural 
gas’s price advantage (currently, fir: 
times as many Btu.’s per dollar) over 
fuel oil. 

e New techniques and commer- 
cial applications in transportation and 
storage of liquid methane. Big ques- 
tions: how much Texas and Louisiana 
gas will go in that form to Europe, 
the northeast part of the U.S., and 
possibly other areas; how much it 
will cost in those areas; and what 
effects this business might have on 
availability and price of natural gas. 

e Possibility of greatly increased 
importation of natural gas from Can- 
ada and Mexico. 

e Results of new pipeline ven- 
tures, such as the $163.8-million proj- 
ect to pipe Texas and Louisiana gas 
into Florida (scheduled to go into 
operation June 1). 

More Litigation Looms: The 
Zwerdling proposal, which upset the 
industry, is one development in the 
Phillips Petroleum case. This case has 
rambled through more than 10 years 
of judicial and quasi-judicial skir- 
mishing. 

Following a °54 Supreme Court 
decision that FPC must regulate such 
producers’ rates, willy-nilly, the com- 
mission assigned Zwerdling to hold 
a hearing and determine what Phil- 
lips’ rates should be. After a 33- 
month proceeding, he found that 
Phillips’ rates — which last year 
ranged from 1.7 to 15.65¢/mcf. and 
averaged 10.65¢ — should now be 
placed on a uniform, company-wide 
basis and boosted to an average of 
11.662¢. Phillips had asked for 16.5- 
18.793¢, depending on delivery con- 
ditions. 

Phillips is expected to fight the 
finding all the way to the Supreme 
Court, if necessary — possibly con- 
centrating its fire on Zwerdling’s 
“phantom tax” ruling. 
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Packaging show plugs polyethylene jugs to slash shipping costs.* 


Plaudits for Plastic Wraps 


Market predictions for flexible plas- 
tic films swirled high and wide last 
week at the big, rambling National 
Packaging Exposition in Chicago. 
But behind the maze of market data 
that pointed to a 1 billion Ibs. total 
film market by °68 (now about 600 
million Ibs.) were numerous signs 
that a tough, competitive battle be- 
tween cellophane and polyethylene is 
shaping up. 

For the present, the battle between 
cellophane and polyethylene will be 
most intense in baked goods. Poly men 
are counting on lower cost, new resins 
and better packaging machinery to 
cut into cellophane markets for bread 
wraps. Cellophane producers hope to 
hold some bread and cake markets 
by virtue of generally more satis- 
factory properties, such as lower gas 
permeability. Due for new emphasis: 
efforts to enhance aging properties 
and moisture resistance. And, at 
the very least, cellophane will hold 
the quality bread and cake market 
where long shelf life is needed. (Poly- 

* Plax Corp.’s John Carlile balances fifteen 
l-gal. polyethylene containers (224 oz. each) 
against a single 1-gal. glass container (40 oz.); 


bills on poster represent potential transportation 
savings 
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ethylene’s gas permeability now pre- 
cludes long shelf life for baked goods. 

Machine Speeds a Factor: Despite 
the outlook for polyethylene in bread 
wrap, it’s doubtful that it will cut 
deeply into big, waxed paper markets. 
That’s because waxed paper sells at 
about the same price, can be wrapped 
at much higher machine speeds. 

Overshadowing everything is the 
advent of polypropylene films. Many 
expect them to cut into polyethylene 
markets, because polypropylene may 
offer better grease resistance, be a 
better gas barrier, offer better mois- 
ture-proofing and superior stiffness. 

Push For Polyester: There was big 
news, too, that every major food proc- 
esor and packer was either intro- 
ducing, planning to introduce or ex- 
perimenting with boil-in-the-bag food 
pouches. This precooked food is 
sealed in a pouch under vacuum, sold 
frozen. The housewife merely boils 
the entire bag in water a few minutes 
before serving. Best bet for such 
pouches now: a 0.5-mil polyester film 
sandwiched between two 1-mil layers 
of polyethylene. 


Some forecasters see 3. billion 


pouches being sold in 1960 with per- 
haps an average size of 6 x 8 inches. 
Full potential could be several times 
that figure. In the past, boil-in-the-bag 
development has been stymied by 
various technical problems. Now, say 
packagers, these have been solved. 

Among other new developments re- 
vealed at last week’s show: use of 
linear polyethylene containers for 
liquid detergents, and introduction of 
antifog versions of rubber-base and 
polystyrene films. 


CPW, All Year Long 


Last week’s observance of Chemical 
Progress Week was only a whisper, 
compared with earlier occasions. 
Reason: The chemical industry’s 
regional publicity groups are shifting 
toward an all-year community rela- 
tions program. 

This year’s CPW—the sixth in the 
series started back in 1954 and spon- 
sored by the Manufacturing Chemists’ 
Assn.—may turn out to be the last. 
MCA’s Chemical Industry Activities 
Committee will discuss this matter at 
its next meeting, may recommend 
dropping CPW and putting more 
stress on year-round efforts. 

In at least one community, the in- 
dustry group has found that the all- 
year program gets better results. The 
New York Chemical Industry Activ- 
ities Committee has been operating 
on this basis since last fall and feels 
it’s achieving more than it ever did 
through CPW. One example: an ar- 
ticle about the industry’s °58 opera- 
tions and outlook for ’°59—based on 
data supplied by the committee— 
appeared in more than 250 newspapers 
in at least 45 states. 

Typical of other regional activity: 

e In Chicago, some 200 company 
executives paid $10 each for tickets 
to a CPW luncheon to raise money 
for the Illinois Chemical Industry 
Scholarship fund. 

e And in Cleveland, industry 
people helped conduct a chemistry 
awards program for the American 
Chemical Society; an essay contest 
was sponsored by Allied’s General 
Chemical Division; and various com- 
panies arranged plant trips. 

The purpose of CPW—to make the 
general public more aware of the 
chemical industry — hasn’t been 
abandoned. But experience is showing 
it must be a year-round job. 


Chemical Week e April 25, 1959 








EXPANSION 


Pharmaceuticals: A. H. Robins Co. (Richmond, Va.) 
pharmaceutical maker, has purchased the 278 acres of 
industrial land it had optioned on the outskirts of Rich- 
mond, Va. (CW, Jan. 31, p. 25). 

a 

Adhesives: Polymer Industries, Inc., has begun work 
on a $500,000 expansion of its Springdale, Conn., unit, 
which will double its research and development facil- 
ities. Construction should be completed by this fall. 

« 

Plastic Pipe: Carlon Products Corp. (Cleveland) 
will establish its ninth and largest plastic pipe manufac- 
turing plant at High Springs, Fla. Carlon’s vice-presi- 
dent, John Rudge, said the plant will employ 150 
persons within 18 months. A tobacco warehouse in 
High Springs has been leased for the operation. 

6 

Pulp and Paper: Continental Can Co. is blueprinting 
a 350-tons/day bleached sulfate paperboard and 
paper mill near Augusta, Ga. The mill will be located 
on a 2,600-acre site 11 miles south of the city. Com- 
pletion is slated for early 61. Cost was not revealed. 

e 

Gas Processing: British American Oil Co. has con- 
tracted for construction of the third stage of its giant 
gas processing plant at Pincher Creek, Alta. The new 
project, to cost an additional $4 million, will raise raw 
gas capacity from 120 million to 180 million cu. ft./day, 
will also boost production of propane, butane and 
condensate. 

e 

American Chemical Co., jointly owned by Stauffer 
Chemical and Richfield Oil, will go ahead with plans 
to produce polyvinyl chloride — despite reports that 
such plans had been discarded. Company officials, how- 
ever, hint that most major new construction will be 
handled by the parent companies, rather than by out- 
side contracting firms. Blaw-Knox and Scientific Design 
had bid on the project. 


COMPANIES 


Collier Carbon & Chemical Corp. has acquired all 
the outstanding stock of Chemical Fertilizer Co. 
(Modesto, Calif.). The latter will continue to market its 
present line of fertilizers, will package others now pro- 
duced by Collier. 

a 

National Gypsum Co. (Buffalo, N.Y.) has filed a 
registration statement with the Securities and Exchange 
Commission covering 1,014,300 shares of common 
stock to be used for acquisition of Huron Portland 
Cement Co. 

Gypsum would offer the stock in exchange for all— 
but not less than 98%—of outstanding Huron shares 
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in the ratio of 0.7 share of Gypsum for each share o} 
Huron. 
e 

American Smelting and Refining will close down its 
Alton, Ill., lead smelter this July. Forcing the move, 
says company President and Chairman J. D. Mackenzie, 
is termination of a contract with St. Joseph Lead Co. 
plus higher import quotas on lead and zinc imposed last 
October. Though about 150 workers will be laid off, 
officials point out that some will be rehired at Asarco’s 
newly opened aluminum smelter, adjacent to the lead 
plant. 

* 

Bristol-Myers Co. directors have approved a plan to 
split the firm’s common stock three for one. Sharehold- 
ers will vote on it at the annual meeting in July. 

The board also hiked the regular quarterly dividend 
from 45¢ to 60¢, payable June 1 to holders of record 
May 13. 


FOREIGN 


Polypropylene / Britain: Imperial Chemical Industries 
has revealed plans for commercial production of poly- 
propylene. The company is blueprinting a new, 10,000- 
tons/year plant at its chemical complex in Wilton, will 
market polypropylene under the tradename Propa 
thane. No date was given for start of construction of 
the new unit, though the company said it will market 
the product in commercial quantities starting June |, 
by stepping up output from its pilot plant. 

Licensing agreements were recently negotiated by 
the company on Montecatini and Montecatini-Ziegler 
patents covering production and use of polypropylene 
in the U.K. 

. 

Sodium Hydrosulfite / Argentina: Sulfisud S.A., newly 
formed subsidiary of the German firm, Badische Anilin 
& Soda Fabrik A.G., and the Argentine company, Cia 
Quimica S.A., will start production of sodium hydro- 
sulfite at a new plant in San Nicolas. province of 
Buenos Aires. 

Authorized capital of the new firm: $600,000 

* 

Vitamin A/India: The Swiss firm Hoffmann-La- 
Roche and the Indian firm Voltas, Ltd., have opened 
a jointly owned plant near Bombay, India, to produce 
vitamin A. Exact distribution of shares in the new 
unit was not revealed, though the Swiss firm, reportedly, 
has majority interest. 

* 

Clay Products/Colombia: General Refractories Co 
(Philadelphia) will buy a 50% interest in the Colom- 
bian firm Empresa de Refractarios Colombo-Suiza, 
S.A., in exchange for 10,000 shares of GREFCO com- 
mon stock. The South American firm, in Medellin, 
Colombia, makes clay refractory products 
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OCTYLPHENOL 


HO » CLM 


NONYLPHENOL 


DODECYLPHENOL 
HO cs CH. 


Choose From Three Low-Cost Rohm & Haas Alkylphenols 


These three Rohm & Haas alkylphenols—available 
in drums and tankcars—are low-cost, reactive inter- 
mediates which undergo the normal reactions of the 
phenolic hydroxy group and nuclear substitution of 
the benzene ring. All three are subject to etherifi- 
cation, condensation with aldehydes, esterification, 
sulfonation, halogenation, nitration, and many other 
reactions 


Etherification of alkylphenols with ethylene oxide 
produces a variety of surface-active agents. Lubri- 
cating- and fuel-oil additives and vinyl stabilizers 
are obtained from calcium and barium salts of alkyl- 
phenol derivatives. Phenolic resins with improved 
oil solubility, water resistance, and electrical resis- 
tance are produced by condensing formaldehyde 
with phenol and a small quantity of an alkylphenol. 
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Octylphenol stabilizes ethyl cellulose against ultra- 
violet light degradation. 


Alkylphenols also offer possibilities as intermediates 
in preparing fungicides, bactericides, dyestuffs, 
pharmaceuticals, adhesives, and rubber chemicals. 
Write to Dept. SP-11 for a 12-page booklet describing 
many useful alkylphenol reactions. 


‘Chemicals for Industry 


ia ROHM & HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA, 
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Congressional protest over prospective copper stock disposal 
by the Office of Civil and Defense Mobilization was unusually quick and 
effective last week. It stopped—for the time being at least—government 
plans to release some of its excess stocks of other metals and minerals as 
well as copper. 





Mining-state senators, led by Mike Mansfield (D., Mont.) and 
James Murray (D., Mont.), are pushing a special resolution to forbid any 
such move by the Administration. They represent domestic mines who 
were seeking government market supports as recently as last fall, before 
the copper market upturn. 

Washington was considering the move for several reasons. The 
Treasury is looking for ways to increase government income, copper 
processors were asking help in getting more copper as a hedge against an 
impending international shortage, and the big international companies 
were willing to go along with such a move as a hedge against a labor strike. 

But the violent market reaction to the planned release, when 
word leaked out in Washington and London last week, gave everyone 
second thoughts. Smelters cut their prices to 314% ¢/lb., the lowest since 
the copper recession last year. 

* 

Antibiotics may now be used to preserve fresh fish. The Food & 
Drug Administration has approved the use of Aureomycin (chlortetra- 
cycline) for fresh fish, but not processed seafoods. American Cyanamid 
Co., which owns the patents, is expected to petition for use in processed 
seafood, too. Antibiotics have been used to preserve fresh poultry since °55 
with no discernible harm, says FDA. It approved use on fish with a limit 
of five parts per million. The antibiotics will be applied as a dip, or put 
into ice. 





& 
Latest tests of Asian flu vaccine by the U.S. Navy and Public 
Health Service show 83% effectiveness. Previous tests had shown only 
70%. The tests on a group of Navy recruits also disclosed that a multi- 
strain vaccine, not containing the Asian strain, happens to provide about 
21% effectiveness against Asian flu as well. 
e 





The groundwork is being laid for a future Dept. of Science by 
Senate hearings now in progress. Sen. Hubert Humphrey (D., Minn.), 
sponsor of a bill to create a department and chairman of the Government 





Operations Subcommittee, does not expect to see any results during the 
Eisenhower Administration. But the hearings are designed to focus attention 
on the problem and soften up the opposition of many scientists who recoil 
at the thought of too much bureaucratic interference in science. Several 
leading scientists are tentatively supporting the idea. 

Alden Emery, executive secretary of the American Chemical 
Society, told the committee he believes a department could coordinate 
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scientific activity and give science needed prestige—and a spokesman of 
Cabinet rank. He suggested establishment of a study commission—an idea 
that is believed to have much support among committee members. 


Chemical firms would have to report planned price increases 
30 days before putting them into effect, according to an anti-inflation bill 
on which hearings opened this week. 





The bill, sponsored by Sen. Joseph O'Mahoney (D., Wyo.), would 
have the Federal Trade Commission hold public hearings on industry price 
hikes. FTC would not be empowered to reject price hikes, but would exert 
moral persuasion to temper price hikes. 


Sen. Estes Kefauver (D., Tenn.), one of the most vocal critics of 
industry pricing policies, is staging a two-week hearing on the subject to 
get the views of business, labor and government. Among those set to appear 
are Chairman Roger Blough of U.S. Steel Corp.; the steelworkers’ chief, 
David McDonald; and Ralph Cordiner, chairman of General Electric. 


Under the O’Mahoney bill, any company would be hauled before 
FTC to justify price hikes if it had in excess of $10 million in capital and 
surplus and was in an industry in which 50% of total U.S. sales are made 
by eight or fewer firms. Failure to comply or to produce documentary 
evidence could be punishable by fines and imprisonment. 


The terms would apply to most chemical processing industries, 
according to a study on concentration in industry made in °57 by the 
Kefauver Subcommittee on Antitrust and Monopoly. It produced these 
figures on the CPI, showing the percent of value of shipments accounted 
for by the eight largest companies: 


For gum naval stores, the eight largest companies accounted for 
79%; tanning and dyeing material, 60; fertilizers, 45; printing ink, 61; 
inorganic chemicals, 44; organic chemicals, 64; coal-tar crudes, 95; inter- 
mediate and organic colors, 71; plastic materials, 61; synthetic rubber, 79; 
synthetic fibers, 95; biological products, 50; medicinal chemicals, 66; paints 
and varnishes, 37; inorganic color pigments, 79; compressed and liquefied 
gases, 83; and insecticides and fungicides, 49. 

* 


A two-day conference on scientific manpower has been scheduled 





for Washington, April 28-29. Purpose: to give industry and government 


men an opportunity to swap views on how government can get better 
scientists and engineers.’ The conference will be concerned with such 
questions as ways to identify potentially good researchers through exams, 
why scientific maverick types don’t like working for the government, and 
what lessons government can learn from big industry on how to stimulate 
originality and creativity. On the program: Dr. Augustus B. Kinzel, 
research director of Union Carbide Corp., and Dr. Guy Suits, General 
Electric’s research chief. 
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AN EXCLUSIVE FLUID BED PROCESS...ENGINEERING, CONSTRUCTION 


AND OPERATING EXPERIENCE ...ALL AVAILABLE FROM BADGER 


Badger is now sub-licensing the fluid 
bed catalytic process originally de- 
veloped by The Sherwin-Williams Com- 
pany for its own successful phthalic an- 
hydride plant. 

Numerous refinements have been 
contributed to the process by Badger. 
These include new purification tech- 
niques, better reactor design (including 
more efficient heat removal), improved 
condensing and recovery sections for 
effluent gases. The process has these 
advantages over conventional fixed bed 
methods: Low capital and operating 
costs — smaller, simpler equipment 
saves 20% or more on plant investment, 
cuts utility and operating labor costs 
up to 30%. Better yield — process con- 
verts 5-10% more of feed naphthalene 
to phthalic anhydride. Flexibility — 


Canadian Badger C 


p T 
ige- New York*Houston ® 


Toronto, Ontario, Canada 


throughput may be varied over a wide 
range; process is easy to control. 
Highest product quality — heat color 
stability is high due to fewer impurities. 
Safety — fluid bed reactor virtually 
eliminates possibility of explosion. 
With the process Badger offers un- 
matched engineering, construction and 
operating experience gained in 
working with Sherwin-Williams . 
from the design and engineering of two 
current phthalic anhydride projects 
(see right)...through a broad back- 
ground in fluid bed processes in general. 
It’s as simple as this: when you are 
considering new phthalic anhydride 
facilities, come to Badger for the an- 
swers. Write or call Badger Manu- 
facturing Company, 363 Third Street, 
Cambridge 42, Massachusetts. 


THE BADGER COMPANIES 


pany Ltd Badger N.V Badger Limited 


he Hague, Holland © London, England 
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Two major phthalic anhydride projects 
current at Badger 

At Elizabeth, N. J., Badger is con- 
structing a 30 million ib/yr phthalic 
anhydride plant for Reichhoild Chemi- 
cals, inc. When completed in late 
1959, it will produce about 16% of 
U.S. production of phthalic anhydride 
made from naphthalene. 

Another fiuid bed pliant, similar in 
design and capacity to RCI's, is being 
handied for ACNA (a subsidiary of 
the Montecatini group) in Milan, 
Italy. This plant is also scheduled to 
go on-stream in 1959. 


builthby BADGER 
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Sucrose Acetate IsoButyrate (SAIB) is a most unusual 
compound of immediate interest to all who are concerned 
with the formulation or performance of plastic mate- 
rials, lacquers, hot melts or other protective coatings 

Consider these characteristics: 

Its color and clarity are a sparkling water-white. * 

Its color stability on exposure to ultraviolet light is 
excellent. 

Its color stability on prolonged heating is excellent. 
Example: samples heat-aged 6 days @ 350°F showed 
only a 9 Gardner color change, from 1 to 10. 

Its color stability in the presence of other lacquer in- 
gredients is excellent. Example: in metallic pigmented 
lacquers, SAIB does not produce a “greening” effect 
with bronze powder. 

Lacquer film formers highly modified with SAIB show 
unusually good film tensile properties and hardness. The 
low solution viscosity of SAIB permits formulation of 
high-solids lacquers at application viscosities. As a re- 
sult, greater coverage per gallon of lacquer is achieved 
and solvent requirements are reduced. Formulating is 
simplified, too, through replacement of several lacquer- 
modifying components with SAIB. Film adhesion and 
permanence is improved in many cases. 

To see how easy SAIB is to use, and how little it affects 
' film properties while increasing solids content, add it to 
your present lacquer—try 5 to 10% by volume of total 
lacquer to start with—spray it, and observe the result. 

In hot melt-peelable plastic formulations, SAIB 
greatly extends the basic film former. Serving as a solu- 
bilizer, it enables the formulator to use increasing 


Sucrose Acetate Isobutyrate, new resin 
modifier-extender, exhibits 
low color and excellent color stability 


amounts of mineral oil. Because of SAIB’s low volatility, 
there is no fuming of hot melts, even at temperatures 
up to 350°F. Modification with SAIB also lowers the 
operating temperature of hot melts. 

Recent tests show its use with plasticizers improves 
the permanence and forming properties of molding and 
extrusion compounds, such as those based on cellulose 
acetate. 

Few commercial compounds so high in molecular 
weight display so compact a structure. The outstanding 
stability characteristic of SAIB is attributed to this 
dense molecular configuration. 

Another unusual property of SAIB is its extremely 
high viscosity at room temperature and sharp decrease 
in viscosity with the addition of heat or solvents. At 
30°C, its viscosity is about 100,000 centipoises. At 
100°C, the viscosity drops to 90 centipoises. Indicative 
of its solubility is the fact that a 90% solution of SAIB 
in Tecsol®, Eastman proprietary ethyl alcohol, exhibits 
a viscosity of only 750 centipoises at 30°C. 

For convenience in formulating, SAIB is sold both asa 
90% low-viscosity solution, designated SAJB-90 and as 
a 100% concentrate, designated SAJB. 

Many other applications for SAIB are being investi- 
gated by the Eastman Customer Service Laboratories. 
May we help you in evaluating this unique material in 
your product? For this service or for a sample of SAIB, 
write to Chemical Sales Development Department, 
Chemicals Division, Eastman Chemical Products, Inc., 
Kingsport, Tennessee, or contact the Eastman sales 
office nearest you. 


SUCROSE ACETATE | SOB UTYRATE 


E astman CHEMICAL PRODUCTS, INC., kincsport, TENNESSEE subsidary of Eastman Kodak Company 
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“World’s Largest”—Mobil’s (Magnolia) proposed 380-million-lbs./year 
ethylene plant at Beaumont, Tex.; due: early ’61. 


aed 


Survey of Ethylene Chemicals’ 


Within the next five or six years, 
the petrochemical industry, lusty off- 
spring of the chemical and petroleum 
industries, will be turning out $11-12 
billion worth of product. By ’65, 
petrochemicals will account for about 
33% of an anticipated 260 billion 
Ibs. of industrial chemical production, 
and 65-70% of the estimated value 
($16.7 billion) of industrial chemicals 
turned out in the U.S. 

By comparison, petrochemicals this 
year will account for approximately 
25%, or 47 billion Ibs., of U.S. chemi- 
cal manufacture billion 
lbs.), and more than 55% of the esti- 
mated $9.6-billion chemical value of 
products. 

Towering over other major petro- 


(some 188 


chemical segments is the ethylene in- 


dustry, which today contributes near- 
ly $2 billion worth of product to the 
economy. 

To peg the ethylene outlook in 
terms of capacity, production require- 
ments and availability, demand for the 
major ethylene-derived chemicals 
must be foretold. 

This report will define the dutlook 
for ethylene oxide and derivatives 
(ethylene glycol, ethanolamines, non- 
ionic surfactants, acrylonitrile, etc.); 
polyethylenes; ethanol; halogenated 
ethylenes (ethyl chloride, ethylene 
dichloride, ethylene dibromide); sty- 
rene; and related products. 

Ethylene itself will be appraised in 
a soon-to-be-published report. 

All forecasts here assume there will 
be no marked change in the economic 


or international political climate, that 
there will be a continuance of a rea- 
sonably high level of prosperity, with 
no serious economic depression or 
major war. 


ETHYLENE OXIDE 

For ethylene oxide, still edging out 
ethanol and polyethylene as the top 
consumer of ethylene produced for 
chemical manufacture, the next two 
years or so will probably bring no new 
U.S. capacity expansion. 

Big concern of some pessimistic 
producers: oxide supply will exceed all 
foreseeable demands at least through 
61-62. in place in the U.S. this year 
is nearly 1.6 billion lbs. of ethylene 
capacity. And soon due is Union Car- 
bide’s Puerto Rican plant, which will 


U.S. production of principal ethylene derivatives: a decade of growth* 


Ethylene oxide 


Ethylene dichloride; 


Ethyl chioride** 


Ethylene dibromide 


1 


Synthetic ethyl alcohol (million wine gallons) 
] j j L 


1 j 


* CW estimates based on government and trade data, 
** Includes less than 10% production from alcohol, 
t Includes by-product dichloride from ethyl 

oxide produced via the chlorohydrin process. 
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pcoming Five Years of Plenty 


add 100 million Ibs. (see table, below). 

Note these significant comparisons: 
ethylene oxide requirements are less 
than 1.2 billion lbs./year, nearly 400 
million lbs. under potential supply. 
Next year, the supply/demand gap will 
narrow substantially (see table, p. 39), 
but the spread will still be more than 
150 million lbs./year. 

Coincidentally, the excess this year 
just about matches new capacity com- 
pleted within the past 20 months or 
so. Three established producers and 
two newcomers to the oxide arena 
have come in with these 60-million- 
lbs./year capacity units: Dow, at 
Plaquemine, La.; General Aniline & 
Film, at Linden, N.J.; Jefferson Chem- 
ical, Port Neches, Tex.; Calcasieu 
Chemical, at Lake Charles, La.; and 


Wyandotte Chemicals’ oxide-glycol 
plant at its new Geismar, La., com- 
plex. 

Shifting Fronts: Perhaps contribut- 
ing greater impetus to oxide interest 
lately is the advent and acceptance 
of a third process in the technological 
lineup—that of oxidizing ethylene di- 
rectly with purified oxygen instead of 
air. First test of the Shell Develop- 
ment process came with the startup 
in mid-’58 of Wyandotte’s $11-mil- 
lion Geismar plant built by Lummus. 
Using the same method, and also 
Lummus-engineered and constructed, 
is the Calcasieu plant that began op- 
erating a few months after Wyan- 
dotte’s. A third oxygen-oxide installa- 
tion is the spanking-new 50-million- 
lbs./year unit built by Shell Chemical 


Co., Ltd., at Partington, England. 

Prior to the technology splash cre- 
ated by the Shell process, ethylene 
oxide manufacturing technique had 
undergone an even more revolution- 
ary switch—from chlorohydrin to di- 
rect oxidation with air. Until 53, only 
Union Carbide was commercially util- 
izing the discovery that ethylene could 
be oxidized directly over a silver 
catalyst. 

Chlorohydrin Slipping: By °55, di- 
rect oxidation accounted for approxi- 
mately 45% of the ethylene oxide pro- 
duced in the U.S.; and since then, the 
chlorohydrin route has steadily be- 
come a lesser factor, with 60% of the 
oxide now coming through the direct 
oxidation process (see table, belaw). 

Of five recent new 60-million-lbs./- 


U.S. ethylene oxide capacity this year will hit 1.6 billion Ibs. 


Company 


Location 


Direct Oxidation 


Chlorohydrin 


(million pounds) 


Union Carbide* Institute, W. Va. 150 
Seadrift, Tex. 210 
South Charleston, W. Va. 

Texas City, Tex. 

Torrance, Calif. 

Whiting, Ind, 

Freeport, Tex. 

Midland, Mich. 


Plaquemine, La, 


Dow Chemical 


Allied Chemical 


Calcasieu Chemical 


Orange, Tex. 
Lake Charles, La. 
Linden, N. J. 
Port Neches, Tex. 
Brandenburg, Ky. 


General Aniline & Film 
Jefferson Chemical 
Olin Mathieson 
Wyandotte Chemicals Geismar, La. 


Wyandotte, Mich, 


Total 1,595 million Ibs. 


*Carbide will soon begin producing at a new Ponce, Puerto Rico, plant; estimated capacity is 100 million lbs./year. 
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CW Report 


year plants, only Dow’s at Plaque- 
mine sticks with the older chlorohy- 
drin process. Fact is, the chlorohydrin 
route may be losing out a lot faster 
than the accepted ethylene oxide ca- 
pacity figures indicate. 

For example, although Carbide will 
neither deny nor confirm it, it’s prob- 
able that the company’s older, 90- 
million-Ibs./ year chlorohydrin plant at 
South Charleston is not producing 
ethylene oxide regularly, but is being 
used to turn out propylene oxide. 

There’s little ethylene oxide-glycol 
produced at Wyandotte’s smaller 
Michigan plant; part of the capacity 
is used to make propylene oxide for 
the firm’s line of Pluronics, and poly- 
ethers for the plastics industry. 

Some 40 million Ibs. of Jefferson's 
110 - million - lbs./year chlorohydrin 
unit at Port Neches can be deducted 
from its ethylene oxide figures, since 
that portion will be used to make 
propylene oxide-glycol, starting later 
this year. 

Scientific Design has been spear- 
heading the push toward direct oxi- 
dation with air since its successfully 
developed process was first used by 
Naphtachimie—a French petrocheii- 
cal firm—in mid-’53. Some 350 mil- 
lion Ibs. of the world’s oxide capacity 
in Operation now employs the SD 
process, including Allied Chemical’s 
35-million-Ibs./year plant at Orange, 
Tex. (54), and General Aniline’s new, 
60-million-lbs./ year unit. 

There’s much continuing debate on 
the relative merits of the air vs. oxy- 
gen oxidation methods; and advocates 
of air leaped on last fall’s Wyandotte 
blowup (CW, Dec. 6, ’58, p. 42) asa 
strong argument against use of oxy- 
gen. The arguments are logically dis- 
puted by oxygen-oxidation proponents, 
however. (Incidentally, Wyandotte’s 
plant is back in operation.) 

Price Pressure: At any rate, direct 
oxidation has helped bring down the 
price of merchant ethylene oxide from 
a high ’52 level of 19¢/lb. (tank-car 
lots). In the fall of °53, tags were cut 
to 16% ¢/lb., and were dropped sharp- 
ly in early 54 to 1314 ¢/lb., but short- 
ly afterward were increased to 15¢. In 
the past few years, price of tank-car 
quantities, delivered in the East, has 
been firm at 15¢/Ib. 

At present levels, however, market- 
ers say ethylene oxide is underpriced; 
but increasing competitive pressure 
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on the oxide and on its derivatives 
will more than likely preclude any 
rise in the near future. 

The merchant ethylene oxide mar- 
ket—now accounting for less than 
11% of the 1.23 billion Ibs. of oxide 
output—may well be more restricted 
in the next few years as the trend to 
captive production intensifies. Gener- 
al Aniline, the latest to make the 
transition from buyer to maker, will 
use a large part of the output of its 
$8-million Linden plant for detergents 
and other surfactants. 

End-Use Moves: Ten-year projec- 
tions (1955-65) clearly indicate a 
shifting in ethylene oxide end-uses. 
Major share of the oxide will con- 
tinue to pour into manufacture of 
ethylene glycol, but the glycol (or 
antifreeze, which consumes about 
75% of U.S. ethylene glycol) is be- 
ing challenged as the big oxide growth 
area of the future. 

Nonionic surfactants, for one, will, 
in the next decade, have doubled their 
ethylene oxide requirements; diethyl- 
ene and triethylene glycol together 
will need about 210% more oxide 
in °65 than in °55; ethanolamines 
(mono-, di- and tri-) will increase 
their oxide take by nearly 225% (see 
table, p. 39). 

Further pointing up the emphasis 
on nonantifreeze use of oxide are the 
anticipated requirements for hydrau- 
lic fluids, liquid and solid oxide poly- 
mers, textile and dyestuff chemical 
uses, morpholine, and others. This 
“miscellaneous” end-use category 
may increase its oxide need by °65 
to almost 400% over ’55. 

Who’s Next? Taken alone, the out- 
look for ethylene oxide consumption 
over the next five years is heady in- 
deed. It’s the reason that continues 
to spark interest of many companies 
considering entry into the field. For 
some time, Rohm & Haas has ex- 
plored the feasibility of going into 
oxide production, but nothing more 
definite than that has been made 
public. 

Persistent speculation has also cen- 
tered on Commercial Solvents’ plans 
and on possible manufacture of oxide 
by Atlas Powder, Stepan Chemical. 
Sinclair, Monsanto, and others. 

Newcomers may appear on the 
oxide scene, of course; but on the 
surface, it seems there’s little room 
for additional capacity—at least until 


demand catches up with potential 
supply sometime in late ’61 or in ’62, 
or unless some ethylene oxide outlets, 
now insignificant, should blossom 
faster than marketers and research- 
ers anticipate. One is the relatively 
new family of Polyox water-soluble 
resins (high-molecular-weight poly- 
mers of ethylene oxide) that Union 
Carbide introduced in late °57. 

About 5.3 million Ibs. of water- 
soluble resins (including Polyox, 
hydroxyethylcellulose, polyacrylates 
and polyacrylamides) were produced 
in °57; nearly 18 million lbs. may be 
needed in ’62, and close to 25 mil- 
lion by °65. 

Thus, ethylene oxide consumption 
in the future, as in the past, will be 
chiefly as an intermediate in the syn- 
thesis of other chemicals. Use of the 
oxide as such (as a fumigant and as 
a food sterilizer) will contribute little 
to future growth. 


ETHYLENE GLYCOL 


Ethylene oxide’s fortune will con- 
tinue to be tied closely to that of 
ethylene glycol and, through it, to the 
glycol’s major outlet, nonvolatile-type 
antifreeze. In °58, glycol production 
accounted for more than 62% of the 
1,150-million-Ibs. oxide demand. By 
°65, the percentage take will be down 
to 55%—but of a larger (estimated 
1,850 million Ibs.) oxide consumption 
(see table, p. 39). 

Since there are no official govern- 
ment figures on consumption of anti- 
freeze, any evaluation must neces- 
sarily be estimated. And published 
estimates vary, depending on the 
importance attributed to the effects 
of unseasonal weather, reuse factor 
of the so-called permanent-type, av- 
erage age of cars on the road, etc. 

But, by and large, any growth of 
antifreeze consumption must be based 
on increasing automobile registra- 
tions. Over the past half-decade, U.S. 
registrations have moved upward 
slightly more than 3%/year on the 
average, hit an estimated 68.4 million 
units in ’58, compared with 58.6 mil- 
lion in ’°54. Assuming automobile reg- 
istrations increase an average 
3% /year over the 10-year period 
starting with °55, the total antifreeze 
market by 65 would be on the order 
of 135 million gal./year. 

There are a number of factors, how- 
ever, that make a straight projection 
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U.S. output of principal ethylene oxide derivatives 


Product 
Ethylene glyco! 638 
Nonionic surfactants 155 
Acrylonitrile 63 
Ethanolamines 

Diethylene glycol 

Triethylene glycol 

Polyethylene glycol 


*Not available, 


appear high. Demand for the “com- 
pact” car—foreign and domestic— 
already has assumed formidable pro- 
portions in the over-all automotive 
market, and its popularity is expected 
to grow. 

These cars have smaller radiators, 
and some have air-cooled engines, 
lessening or obviating the need for 
antifreeze. More efficient cooling sys- 
tems and greater use of aluminum in 
upcoming “normal-size” engines will 
also tend to hold back any enthusi- 
astic leap in ethylene glycol antifreeze 
use. 

One other consideration: the tur- 
bine engine, in which interest seems 


U.S. ethylene oxide production* climbs 


1954. «(955 


{million pounds) 


1956 
888 1,027 
180 240 
141 

78 93 
75 92 
19 20 
na. 25 


1957 
1,199 


to have abated, may have a minor 
impact on antifreeze sales over the 
next five years—if that interest is re- 
vived. 

Plus Inflators? But there are some 
plus points, too, that could inflate 
glycol demand. Auto air-conditioning, 
now a luxury item, is one. Car makers 
reportedly have plans for putting air 
conditioners in new cars, as optional 
standard equipment, in two or three 
years. General acceptance may add 
5% to the ’65 glycol demand. 

Price stability of nonvolatile-type 
antifreeze will also add push to 
glycol marketing—it’s a profitable 
item. Users in most parts of the U.S. 


End-Use 








Ethylene glycol 





pay an established price ($3.25/gal.) 
for top-name brands. Only in the 
relatively few metropolitan areas 
(e.g., New York, Chicago) have deal- 
er discounts been prevalent. (The dis- 
count practice is apparently spread- 
ing, as motorists find it easy to buy 
well-known antifreeze house-brands 
through mail-order houses, drug- 
stores, and other mass outlets that 
buy-—and sell—in huge quantities.) 

On the basis of the possible modify- 
ing factors, though, the total ’65 anti- 
freeze market is projected at 127 
million gal. (see chart, p. 42) rather 
than 135 million. 

Ethylene glycol’s share of this mar- 


te . Ethylene oxide requirements 


(million pounds) 


1950 1955 1960 
315 900 


Nonionic surfactants 25 125 


1,500 


tT 


(million pounds) 





Diethylene glycol 
Triethylene glycol 


Ethanolamines 





1,000 
*Estimated; U.S. Tariff Commission 


reports do not include oxide equiva- 
lent of glycol produced by one pro- 


500 ducer. 


Acrylonitrile 
Glycol ethers 
~ Hydraulic fluids, oxide — 
polymers, dyestuffs, 
morpholine, others. 
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ket will probably level off at about 
90% of the total by °65, translating 
into a glycol demand for antifreeze 
of something over a billion pounds. 

Bigger Glycol Takers: But intri- 
guing to producers is the heartening 
growth in sight for many of ethylene 
glycol’s nonantifreeze outlets—cello- 
phane, polyester fibers and films, 
polyglycols, and others (see table, 
p. 41). 

Many widely used grades of cello- 
phane contain 10-15% ethylene gly- 
col, since it is an effective humec- 
tant-plasticizer contributing flexibility 
to the film over wide temperature and 
humidity ranges. U.S. cellophane sales 
hit a record 403 million Ibs. in °58, 
over 100 million Ibs. higher than out- 
put as recently as °54. 

A few months ago, top producer 
Du Pont said that cellophane capac- 
ity, besides that of its new, 50-million- 
Ibs./year plant due next year at 
Tecumseh, Kan., would soon be in- 
adequate to meet growing demands. 
American Viscose, one of the three 
U. S. cellophane makers (along with 
Du Pont and Olin Mathieson), also 
recently started up a major 50-mil- 
lion-Ibs./year plant. Location is Mar- 
cus Hook, Pa. 

The flexible packaging material 
market is one prime cellophane 
growth area. At present, it accounts 
for about 25% of the total 1.5-billion- 
Ibs./year market—as against lead- 
ing contender polyethylene’s 10% — 
but more versatile cellophane types 
will push sales in 68 to about a 38% 
share. 

The increasing need for glycol for 
cellophane manufacture has a hop- 
skipping characteristic: 20 million Ibs. 
in ’50; 47 million in ’60; an estimated 
60 million by ’65. 

Pickup in Polyesters: Another in- 
teresting glycol growth factor is its 
soon-to-burgeon use in polyester fibers 
and films. At present, polyester resins 
(ethylene glycol-dimethyl terephthal- 
ate copolymers) are spun into fiber 
or cast into film. Du Pont’s Dacron 
(fiber) and Mylar (film) are the only 
big commercial polyester resin users 
in their respective fields today. Glycol 
consumption is about 35 million 
Ibs./year in these resin outlets, but 
note this activity: 

e In mid-’59, Du Pont will put a 
Dacron expansion into operation at 
Old Hickory, Tenn. Size: about 56 


40 


million Ibs./year, which more than 
doubles the company’s present Dacron 
capacity. It turns out 45 million Ibs. 
at Kinston, N. C. Next year, Du 
Pont will up Mylar capacity 30% at 
Circleville, O. 

e Fiber Industries (a Celanese- 
ICI joint venture) is building a 40- 
million-lbs./year plant near Shelby, 
N. C., to make polyethylene tere- 
phthalate fiber (chemically similar to 
ICI’s Terylene and to Dacron). The 
new product will be tabbed Teron. 

e Eastman Chemical’s new poly- 
ester fiber Kodel is in some apparel 
lines this year. 

e Goodyear will launch Vitel, a 
fiber companion to its Videne poly- 
ester film. The polymer will come 
from a $10-million (estimated 18 mil- 
lion Ibs./year) plant at Apple Grove, 
W. Va. 

Thus, the polyester fiber market 
will more than triple (to 150 million 
Ibs. by °62 or °63), grow further, to 
some 200 million Ibs., by °65, as 
newcomers promote their Dacron 
competitors. It means, for ethylene 
glycol, another assured outlet of 
about 85 million Ibs. in ’65. 

Other glycol markets, including ex- 
plosives (which has slowed somewhat 


with the advent of ammonium nitrate 
in the field), polyglycols, glycol 
ethers, adhesives, hydraulic fluids, in- 
dustrial coolants, etc., will grow mod- 
erately despite increasing competition 
of glycerine, propylene glycol, and 
other polyhydric alcohols. 

On the other hand, exports of ethyl- 
ene glycol — which splashed to an 
unprecedented 137 million lbs. in ’57 
(CW, Nov. 1, ’58, p. 77)—are ex- 
pected to settle down to about 50 
million Ibs./year. Reason: increased 
glycol production in western Europe 
and in Communist-bloc countries. 

If allowance is made for that level 
of U.S. exports, total ethylene glycol 
demand in nonantifreeze uses would 
be over 450 million Ibs. by ’65, com- 
pared with about half that quantity 
last year. 

Eight Plus One: The combined 
anticipated needs for glycol probably 
underscores, to some extent, the 
lengthening list of oxide-glycol pro- 
ducers. There are now eight major 
companies turning out glycol via the 
ethylene oxide route; one (Du Pont) 
uses a formaldehyde starting point for 
its glycol antifreeze. Within two years, 
these firms will have capacity in place 
to supply almost 1.8 billion lbs. of 


U.S. ethylene glycols capacity* 


Producer 


Based on ethylene oxide: 
Union Carbide 

Dow Chemical 

Jefferson Chemical 

Olin Mathieson 
Wyandotte Chemicals 
Calcasieu Chemical 
General Aniline & Film 


Allied Chemical 


Based on formaldehyde: 
Du Pont. . 


*60 Capacity 


(million pounds, estimated) 


755°* 


1,620 


150 


Grand total 1,770 


“Includes capacity for approximately 150 million Ibs./yéar of propylene glycol, and about 200 


million lbs./year of higher glycols. 


**Pius 100-120 million Ibs./year due soon at Ponce, Puerto Rico. 
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glycols, chiefly ethylene glycol, but 
including some propylene glycol and 
higher glycols capacity (see table, p. 
40). 

There may be some changes in the 
lineup of producers if persistent trade 
speculation pans out. But regard- 
less of the changes that do occur in 
the list of U. S. ethylene glycol makers, 
this much stands out: there is — and 
will be for some time to come — 
enough capacity to forestall any fore- 
seeable shortages for antifreeze man- 
ufacture or for any of the myriad— 
and growing — other glycol outlets. 


OTHER GLYCOLS 


Diethylene glycol and triethylene 
glycol are volume leaders among the 
so-called higher glycols. They are pro- 
duced chiefly as by-products in the 
manufacture of ethylene glycol from 
ethylene oxide. Actually, a goodly 
chunk of the diethylene glycol is not 
separated as such, is retained in ethyl- 
ene glycol that is destined for anti- 
freeze use. 

Nevertheless, separated diethylene 
glycol has shown unusual growth in 
recent years—and this is likely to con- 
tinue. Diglycol production more than 
tripled from °54 to °58, going from 


36 million Ibs. to an estimated 110 
million, By °65, output will probably 
have increased an additional 50 mil- 
lion lbs./ year. The polyglycols—dieth- 
ylene glycol for the most part—have 
a diverse use pattern (paper and to- 
bacco humectant, textile specialties, 
inks, plasticizers, etc.), making for a 
somewhat assured, though modest, 
growth. 

Ethylene oxide reacts with a variety 
of alcohols under certain conditions 
to form corresponding ethers. Many 
such ethers are used widely as non- 
ionic detergents. Next to the detergent 
use, glycol ethers’ and di-ethers’ big- 
gest outlets are in the protective-coat- 
ings field as solvents, and in the textile 
industry for dyeing and printing (e.g., 
Carbide’s Cellosolves, Carbitols and 
Cellosizes). 

There are also a number of miscel- 
laneous uses, but none of any signif- 
icant volume today. 

In the decade prior to °55, con- 
sumption of ethylene oxide in the 
manufacture of glycol ethers moved 
up an estimated 20 million Ibs., from 
30 million to 50 million lbs. In view 
of the expected expansion in nonionic 
detergents and allowing for a mod- 
erate growth in other applications, 


U.S. ethylene glycol end-use pattern is shifting 


End-Use 
million pounds 
Antifreeze 380 
Cellophane 20 
Explosives 30 


Synthetic fibers 

(chiefly polyesters) 0.5 
Polyglycols, glycol 

ethers 15 
Polyester alkyd, ester 

gum resins $5 
Exports 20 
Hydraulic fluids, in- 

dustrial coolants, 

ifiventories, etc. 26 


Totals 497 
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1950 


1960 


percent of total million pounds 


76.6 900 
4.0 47 
6.0 25 


0.1 40 


45 


23 
55 


percent of total 
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ethylene oxide requirements for the 
glycols are projected to reach some 
60 million lbs./ year by '60, and about 
70 million by ’65. 


NONIONIC SURFACTANTS 


This year, nonionics make up 
approximately 25% of all synthetic 
surfactants produced in the U.S. (see 
chart, p. 43). 

That figures out to more than 310 
million/Ibs. of the estimated °59 total 
surfactant output of nearly 1.3 billion 
lbs.* By '65, U.S. nonionics produc- 
tion will likely have reached 490 mil- 
lion lbs./ year. 

This is remarkable growth, consid- 
ering that as recently as 50 nonionics 
probably accounted for no more than 

% of the 676 million lbs. of surface- 
active agents reported by the Tariff 
Commission. In effect, while surfac- 
tant output has not quite doubled in 
eight years, nonionics production has 
increased more than sixfold. 

Low-Sudsing Surge: Behind the 
surge—and the bright expectations— 
for nonionics are two important char- 
acteristics: most nonionics are liquid; 


* Projected on the basis of industry and U. S. 
Tariff Commission figures in terms of 100% 
active material, excluding all organic salts 
formed as by-product, water and diluents. 


1965 
million pounds 


73.4 1,060 69.7 
3.8 60 é 3.9 
2.0' : 30 2.0 


3.3 5.6 
3.7 4.0 


1.9 2.3 
4.6 3.3 





percent of total 


they have low-sudsing power. Until 
about a decade ago, these character- 
istics were considered as serious dis- 
advantages in household uses (the big 
syndet market); outlets for this type 
of surface-active agent were chiefly 
confined to industrial fields. 

But improved formulations and 
packaging and high-powered, nation- 
wide advertising programs have result- 
ed in household acceptance of non- 
ionics, especially for use in washing 
machines. Today, a shade over 50% 
of production flows to nonindustrial 
users. 

Pushed by Four: There are many 
nonionic surfactants, such as those 
based on sorbitol and mannitol, on 
propylene oxide, and on mixtures of 
ethylene and propylene oxide. But 
more than 80% of total nonionics pro- 
duction falls into four classes. These, 
in order of estimated size, are: (1) the 
alkylphenol-ethylene oxide derivative, 
(2) fatty acid-alkanolamine conden- 
sates, (3) tall oil-ethylene oxide ad- 
ducts, (4) the fatty alcohol-ethylene 
oxide adducts. 

The ethoxylated alkylphenols are 
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Antifreeze market split 


Methanol- 
type 


51% 
28% 
15% 
10% 


Glycol- 
type 


49% 
72% 
85 % 
90% 


Pe. SAG Rare Foe 


now the largest group of nonionics. 
Production last year was close to 90 
million lbs. Some 60% of the alkyl- 
phenols filter into industrial uses, 
among them petroleum de-emulsifiers, 
insecticide and latex paint emulsifiers, 
and textile surfactants. 

Use of fatty acid-alkanolamine con- 
densates is about evenly divided be- 
tween household applications and 
industrial outlets. The three amines 
currently in commercial use for house- 
hold products are monoethanolamine, 
isopropanolamine and diethanolamine. 
The first two types are foam stabil- 
izers for formulations of solid anionic 
detergents; the diethanolamine con- 
densates perform the same foam-re- 
tention chores in liquid synthetic for- 
mulations. Industrial uses of the alka- 
nolamines fall primarily into textile 
applications—desizing, scouring, sof- 
tening, and emulsifying. 

Last year, about 80% of the tall oil- 
ethylene oxide adducts produced 
were used in household detergents, 
chiefly in automatic-washer products, 
because of their low-sudsing proper- 
ties. Tall oil adducts may also find 


good use in formulation of heavy-duty 
liquid detergents. 

The fatty alcohol-oxide adducts 
are used mainly in light-duty liquid de- 
tergents, though some tridecyl adducts 
are sold as foam stabilizers. Some 
trade observers peg these products as 
possible competitors to the alkylphe- 
nols, but that threat is considered 
minor. One reason: price. Nonylphe- 
nol tags were cut last fall, to the 
present level of 19'2¢/lb. (tanks), 
while tridecy] still sells for about 24¢. 
Nonylphenols, moreover, are crowding 
out other alkylphenol adducts, par- 
ticularly octylphenol. Fact is, close to 
80 million Ibs. of the 90 million Ibs. 
of alkylphenols to be produced this 
year will be based on nonylphenol ad- 
ducts. 

But no matter what particular prod- 
ucts are emphasized, growth of the 
nonionics will be an important factor 
in the upcoming surge of ethylene 
oxide consumption. 


ETHANOLAMINES 


Most glaring feature of the U.S. 
ethanolamines market today is the 
preponderance of productive capacity 
Over current demand. And the situa- 
tion isn’t likely to improve for at 
least half a decade. At present, the 
combination of five major producers, 
at seven locations, could turn out 
close to 190 million lbs./year of 
ethanolamines (see table, p. 44), if 
pressed. At best, total consumption of 
mono-, di- and triethanolamines this 
year may squeeze past the 110-mil- 
lion-Ibs. mark. 

The ’59 estimate, however, does 
indicate a sharp upturn from the 93- 
97-million-Ibs./year plateau ethanol- 
amines have been running on since 
56. And the prospect over the next 
few years is for a continuing pickup 
in use of these intermediates. By ’60, 
consumption should be about 125 
million Ibs.; five years later, about 
175 million, still leaving a slight ca- 
pacity cushion against any supply 
shortage. 

For some time, ethanolamines have 
been buffeted by the effects of the 
whirlwind expansions of mid-’55 and 
56. U. S. capacity in that time rose 
almost 95% on the expectation that 
the hop-skip growth of previous years 
would continue. From ’50 to ’55, for 
instance, ethanolamines consumption 
nearly doubled. 

Easy Entry: Ethanolamines are 
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*Projected on basis of industry and 
U.S. Tariff Commission figures in 
terms of 100% active material, ex- 
cluding all organic salts formed 
as byproduct, water and diluents. 
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Nonionics' percent of total surfactants market 
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manutactured commercially by the 
reaction of ethylene oxide with am- 
monia. On an average, about 1.2 Ibs. 
of ethanolamines are produced per 
pound of oxide. The three substituted 
products, mono-, di-, and triethanol- 
amine, are obtained via specific re- 
active conditions that determine their 
quantitative ratios. 

The process is so simple that almost 
anyone with ethylene oxide capacity 
could become an ethanolamines pro- 
ducer. Chances are, though, the near- 
100-million-Ibs. excess capacity will 
discourage newcomers for some time 
to come. 

Although ethanolamines as a group 
filter into more outlets than are feasi- 
ble to list, bulk of the production goes 
to detergent manufacture, gas and 
oil purification, textile specialties, and 
cosmetics. This end-use lineup isn’t 
expected to change in the near future. 
But heartening to producers is this 
prediction: all outlets — led by deter- 
gents—will increase use of ethanol- 
amines substantially (see table, p. 44). 

DEA Out Front: Diethanolamine 
(DEA), from point of demand, is 
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currently the most important of the 
ethanolamines. It accounts for some 
40% of the total used; monoethanol- 
amine (MEA) is second with about 
35%, and the tri- (TEA) is last with 
most of the remaining 25% of the 
market. 

Detergents’ demand for ethanol- 
amines, especially for DEA and MEA, 
has spiraled upward in the past decade. 
This is largely because of growing 
household acceptance of liquid syn- 
dets — most ethanolamine-based prod- 
ucts are nonsolid. In ’50, about 8 
million Ibs. were consumed in deter- 
gents; by ’60, the take will have moved 
up more than fivefold (to 43 million 
lbs.), and by ’65, to an impressive 62 
million lbs., or about 35% of the 
175 million lbs. of ethanolamines ex- 
pected to be consumed in that year. 

The rapid growth of the synthetic 
detergent field is apparent from data 
reported by the Assn. of American 
Soap & Glycerine Producers. U.S. 
soap and syndet sales by reporting 
firms rose from 2.92 billion Ibs. in 
*48, to more than 4 billion last year. 
Synthetic detergent share of the mar- 


ket in the 10-year period skyrocketed 
from less than 1.4% in °48, to 72% 
in 58 (see table, p. 44). Liquid use, 
in the same period, has soared from 
an insignificant figure to some 420 
million Ibs./year, or 14% of today’s 
total synthetic detergent market. 

Scrubbing Second: The  second- 
largest consumption of ethanolamines 
is in the scrubbing of carbon dioxide 
and hydrogen sulfide from refinery 
gases. In this outlet, monoethanola- 
mine has forged ahead of diethanola- 
mine since MEA is easier to recover 
and more soluble in hydrocarbons 
than DEA. In ’55, approximately 21 
million lbs. of ethanolamines were 
used in gas and oil purification. Mono- 
accounted for an estimated 14 million, 
di- for about 7 millions lbs. By com- 
parison, about 4 million Ibs. of eth- 
anolamines were used in ’S0, indicat- 
ing, for the five-year stretch, a more 
than fivefold consumption increase in 
this field. 

It would 
such 


appear reasonable that 
ethanolamines use would in- 
crease at about the same average rate 
as projected for petroleum refinery 
operations — something under 6% 
(compounded) annually. On this basis, 
ethanolamines consumption in gas and 
oil purification is forecast at some 35 
million Ibs. by ’65. 

in the smaller outlets 
(cosmetics, textile processing, agri- 
cultural sprays, emulsion cleaners 
and polishes), ethanolamines consump- 
tion, says a prominent marketer, will 
increase “not spectacularly, but rea- 
sonably well.” 

An anticipated pickup in textiles, 
for example, will contribute to a ’65 
ethanolamines use (for other than de- 
tergents and gas scrubbing) of about 
78 million lbs. This, in turn, means 
some 150 million Ibs. of ethylene 
oxide by ’65 for these uses. 


relatively 


ACRYLONITRILE 


Production of acrylonitrile via 
Sohio Chemical’s new propylene-am- 
monia route sometime in early ’60 
(CW, Feb. 28, p. 69) will have less- 
direct effect on ethylene oxide than 
on acetylene. 

The reason is obvious: of the four 
operating acrylo plants in the U.S., 
only one, Union Carbide’s, utilizes 
the older ethylene oxide process.* The 

*American Cyanamid’s 35-million-lbs./year 
Warners, N.J., plant, also an ethylene oxide- 


acrylo installation, is considered “‘obsolete,”” may 
be dismantled 
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U.S. ethanolamines capacity: good 


Company 
Union Carbide 


Dow Chemical 
Jefferson Chemical 
Allied Chemical 
Dlin Mathieson 


Plant 

Seadrift, Tex. 

South Charleston, W. Va. 
Midland, Mich. 

Freeport, Tex. 

Port Neches, Tex. 
Orange, Tex. 
Brandenburg, Ky. 


cushion 


"59 Capacity 


(million pounds 
estimated) 


60 
50 
24 


187 


Ethanolamines demand:* good prospects 


End-Use 


Detergents 
Gas and oil 
purification 

Cosmetics 
Textile specialties 
Agriculture 
Emulsion polishes 
Other 

Totals 


*CW estimates. 


(million pounds) 


1950 1955 1960 


Mono Di Tri 


25 15 


Total 


U.S. sales* of soaps and synthetic detergents 


Year 
1952 
1954 
1956 
1958 
1965 (est.) 


(million pounds) 
Total 
Soaps 


Detergents 


Liquids Solids 
1,870.0 49.6 1,480.5 


1,443.0 118.8 1,944.5 
1,285.0 
1,138.1 


960.0 


259.6 
430.8 
600.0 


2,430.7 
2,520.6 
3,350.0 


Total 
Syndets 


1,530.1 
2,063.3 
2,690.3 
2,951.4 
3,950.0 


Syndets' 
% total 


45.0 
58.8 
67.7 
72.4 
80.0 


*Sales as reported, on a finished-weight basis, by member companies of the Assn. of American Soap & 
Glycerine Producers. Projections are CW estimates. 


others are acetylene types. Dow will 
also go the acetylene-hydrogen cyanide 
(HCN) route — if it follows pre- 
viously revealed plans to get into acry- 
lonitrile manufacture. 

For the time being, however, Dow 
has called a halt to such a venture 
because of the Sohio entry. The ac- 
tion underscores the present — and 
future— concern about U.S. 
capacity. 

Too Much: Discounting capability 
of American Cyanamid’s old Warners 
plant, present U.S. acrylo facilities 
ostensibly can turn out 297 million 
lbs./year. Actually, trade experts say, 
these plants could produce 7-8 million 
lbs./year more than that if necessary. 

Against that 305-million-lbs. po- 
tential, actual acrylonitrile production 
Jast year just touched 176 million Ibs. 
Use probably fell closer to 170 mil- 
lion lbs. (see graph, p. 46). Within 
five years, the situation will improve 
some, but overcapacity will still be an 
acute problem. 


over- 


At present, only Sohio is definitely 
committed to new acrylonitrile pro- 
duction; it has one of the two con- 
cededly valid reasons for getting into 
such operations—a more economical 
route to acrylo manufacture. (The 
other reason: a captive outlet.) For 
instance, a purified propylene is not 
needed for its process; a typical re- 
finery stream of mixed propylene and 
propane can be used. 

Economics a Factor: But perhaps 
more important to the economy of 
Sohio’s process is the direct use of 
low-cost (less than 5¢/lb.) ammonia 
[he ethylene oxide and the acetylene 
methods require HCN as the nitro- 
gen-containing reactant; and the price 
of the 
16¢/Ib. 

The powerful inducement 
for potential acrylonitrile makers is 
to have a strong captive position. This 


hydrogen cyanide is about 


second 


means, for all practical purposes, an 
acrylic fiber. Dow’s Zefran was be- 
hind that firm’s plans to build its own 
acrylonitrile’ plant. 

It’s the reason, too, why Tennessee 
Eastman (with Verel), and Du Pont 
(Orlon), have frequently been dis- 
cussed as possible acrylo producers. 
The Du Pont speculation, of course, 
pops up most often for two reasons: 
(1) it is, via Orlon, the largest acry- 
lonitrile consumer in the country; (2) 
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U.S. acrylonitrile capacity: excess now—and more to come 


Producer 


American Cyanamid 


Monsanto 
Union Carbide 
B.F. Goodrich 


Dow Chemical 


Plant 


Warners, N. J.* 
Fortier, La. 


Texas City, Tex. 


Institute, W. Va. 


Calvert City, Ky. 


Freeport, Tex. 


Process 


Ethylene oxide 
Acetylene 
Acetylene 
Ethylene oxide 
Acetylene 


Acetylene 


Sohio Chemical 


*Obsolere plant, nominal stand-by capacity. 


Du Pont has a patented (U.S. 2,736,- 
739) acrylonitrile process in which 
propylene is oxidized with nitric oxide 
to acrylic acid, which is amminated 
and dehydrated to acrylonitrile. 

(Among other firms variously re- 
ported as “on the verge” of acrylo 
production are Escambia Chemical 
[with a vapor phase acetylene route], 
Grace, Allied, Olin Mathieson, and 
several major oil companies.) 

Until now, Du Pont has not en- 
tered the acrylo-making ranks, simply 
because it has been able to negotiate 
favorable, relatively long-term con- 
tracts for all its requirements. Some 
of these contracts, reportedly, will 
be up next year. 


Lima, O. 


Propylene-ammonia 


**Dow’'s plans held in abeyance. 


This fact, along with Sohio’s entry 
in 60 and Dow’s suspension of plans, 
has spawned considerable trade spec- 
ulation. There’s no confirmation or 
denial, and understandably so, but the 
talk has bulk of Sohio’s acrylo going 
to Dow and to Du Pont—at prices 
well under today’s market tank tag 
of 27¢/lb. 

Du Pont, however, couldn’t pos- 
sibly fill its requirements for Orlon 
manufacture solely with Sohio mate- 
rial—there wouldn’t be enough. This 
lends support to the speculation that 
Du Pont may yet enter into acrylo- 
nitrile production within the next 
couple of years via its propylene 
route. 


Additions 
planned 
35 - 


100 
100 


'59 capacity 


(million pounds, estimated) 





Another intriguing bit of trade talk: 
Union Carbide, whose 70-million- 
lbs. year Institute acrylo plant turns 
out far more than its modest Dynel 
operations can use, may launch an- 
other acrylic fiber. Reason: a new 
fiber would help absorb some of the 
production that would go begging 
should Du Pont be lost as an acrylo- 
nitrile customer. 

Fiber Prop: A glance at the acrylo- 
nitrile end-use pattern shows that the 
acrylic fibers are—and will continue 
o be—the intermediate’s main sup- 
port. Last year, slightly more than 
70% of the total used went to this 
outlet; by ’65, it will be nearly 73% 
f the anticipated acrylonitrile con- 


Acrylic fibers: fast-moving outlet for acrylonitrile 


Fiber 


Acrilan 
Creslan 
Dynel 
Orlon 


Verel 


- Zefran 
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Percent Acrylonitrile 


(estimated) 


85% 
85% 
40% 
100% 


55% 
85% 


Chemical Week 


Producer 


Chemstrand 
American Cyanamid 
Union Carbide 

Du Pont 


Tennessee Eastman 


Dow Chemical 


Plant 


Decatur, Ala. 


Pensacola, Fla. 


South Charleston, W. Va. 


Camden, S. C. 
Waynesboro, Va. 
Kingsport, Fenn. 
Lee Hall, Va. 


"59 Capacity 
(million pounds, 
estimated) 


15 
14 


Total 218 





Plastics 


(million pounds, estimated) 


Acrylic 
fibers 


Plastics 


eh 
AD 


Acrylic 


fibers 





sumption (290 million Ibs.). And com- 
mercial introduction of additional 
acrylics—quite probable—could push 
total capacity for these products to 
well over 300 million Ibs./year by 
the mid-’60s. 

Consumption of acrylonitrile in 
other outlets (e.g., nitrile rubber, plas- 
tics) will show gradual increases over 
the next few years, but exports may 
drop off as foreign plants, now under 
consideration, come in to fill overseas 
requirements. 

Despite acrylonitrile’s expected 
growth, its status as an ethylene oxide 
consumer will continue minor in com- 
parison with use of acetylene for 
acrylo making. And propylene has 
yet to prove itself for the second slot 
as an acrylonitrile raw material. 


46 


POLYETHYLENE 


By the end of 65, total in-place 
U.S. capacity for all polyethylene res- 
ins (high, low and medium densities) 
will be crowding the 2-billion-lbs./- 
year mark (see table, p. 48). Over- 
capacity, then as now, will be a 
market concern—but not serious 
enough to deter eager newcomers 
(and established producers, too) from 
starting new units. 

Currently installed or building U.S. 
capacity exceeds last year’s poly pro- 
duction by some 510 million lbs.—1,370 
vs. an estimated 860 million. None- 
theless, by 63, there will be at least 
345 million Ibs. of additional capacity 
(mostly for linear* production) ready 
to roll. And that won’t be the end. 

By 65, companies turning out the 
various densities will probably include 
many now investigating processes or 
pilot-planting. Among those tabbed as 
potential polyethylene producers: 
Goodrich-Gulf, Godfrey L. Cabot, 
Standard Oil of Indiana, Mobil Oil, 
M. W. Kellogg, and Brea. 

Conventional Climb: This year, 
polyethylene may well achieve a ma- 
jor distinction among plastics 
materials — it should become the first 
billion-pound plastic. And convention- 
al (high-pressure, low-density) will ac- 
count for well over 85% of that 
amount. That’s an impressive record, 
considering that, in 50, U.S. produc- 
tion was estimated at only 50 million 
Ibs. Since then, too, the number of 
U.S. conventional-poly _ producers 
jumped from two (Du Pont and 
Union Carbide), with one plant each, 
to eight makers with 13 plants. 

Two factors may have significant 
impact on the material’s future, how- 
ever—the foreign market, and the 
direction linear polyethylene will take. 

Exports of all polyethylene, accord- 
ing to government data and trade 
estimates, have swelled fantastically. 
Last year, for example, shipments 
may have topped 225 million Ibs.— 
nearly one-third of all U.S. sales, and 
second only to the 236 million Ibs. 
consumed by polyethylene’s largest 
domestic outlet, film and sheeting. 
Compare that with the estimated 12 
million Ibs. exported in 54. 

Almost every U.S. producer is a 
polyethylene exporter, but the bulk is 


*Also called high-density, low-pressure, crys 
talline, ordered, isotactic. 


sold abroad by Union Carbide, Du 
Pont, U.S. Industrial Chemicals and 
Eastman. 

But here’s the rub that bothers mar- 
keters. Starting this year, polyethylene 
exports are expected to drop— 
slowly at first (perhaps only 20 mil- 
lion Ibs. in °59), but faster as more 
producers come in with new foreign 
capacity. 

In England, Germany, Italy, 
France, and other continental coun- 
tries, and in India, Australia and 
Japan, conventional and low-pressure 
polyethylene plants are sprouting like 
mushrooms. The total of such outside- 
U.S. capacity will increase from 
about 200 million Ibs. (an early-’58 
estimate) to more than 600 million by 
60. Result: U.S. exports will drop to 
less than 90 million lbs./year by ’61 
or °62 as other countries fill most of 
their own requirements. That less- 
than-a-hundred-million-pounds pace, 
say experts, will be maintained for a 
few years, then slip further. 

On the domestic scene, however, 
conventional polyethylene’s future 
seems assured. Demand for film and 
sheeting, in injection molding and ex- 
trusion, for pipe and coatings, in blow 
molding and myriad miscellaneous 
uses will continue to rise, although 
perhaps less rapidly than the 140-160- 
million-lbs./year increases of the past 
five years. 

Lower price may also figure prom- 
inently in broadening polyethylene 
use, although low-density material, 
now at 35¢/lb. (compared with a ’53 
price tag of 47¢), is considered a 
bargain, matched against competitive 
products. 

Low-Pressure Rush? The rush of 
producers to install linear polyethyl- 
ene capacity has been anything but 
“low-pressure.” Such capacity will to- 
tal something over 300 million Ibs. by 
early next year, and nearly 650 mil- 
lion Ibs. by °63. With even the con- 
firmed optimists predicting sales of 
less than 100 million lbs. this year,* 
it’s Obvious where much of the up- 
coming polyethylene overcapacity will 
be. 

But linear has made a remarkable 
showing for so new a product. As re- 
cently as ’57, consumption was esti- 
mated at less than 10 million Ibs. In 
°58, probably 50-60 million Ibs. were 


*U. S. Tariff Commission figures for January 
(latest available) show low-pressure polyethylene 
sales at less than 4 million Ibs. 
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sold for molding, as monofilament, in 
pipe, and for blending with conven- 
tional poly to produce a higher-den- 
sity product. 

Why the soon-due overcapacity? 
Chiefly, the bright expectation that 
low-pressure polyethylene markets 
will follow the same booming growth 
pattern as that of conventional. And 
only slightly less important are the 
methods of manufacturing. Low-den- 
sity polyethylene requires neither the 
high pressures nor the temperatures 
of the older process, can be made in 
less expensive plants, and poses fewer 


safety problems for processors. 

The history and development of the 
low-pressure processes (Ziegler, Phil- 
lips, Standard of Indiana, Allied, Du 
Pont, and others) is too well known 
to need repeating here. The overrid- 
ing question concerns the breadth of 
Du Pont’s surprising “composition-of- 
matter” patent, granted in late °57 
(CW, Dec..28, °57, p. 25). 

The patent (No. 2,816,883), grant- 
ed on the strength of an earlier (’47) 
application, which Du Pont had 
dropped, appears to cover polyethyl- 
ene itself irrespective of the process 


CW Report 


by which it is made. The contention, 
of course, has not gone unchallenged. 
The courts will have to decide the 
issue, and this may take years (CW, 
July 5, ’58, p. 22). 

Few, however, expect the litigation 
to affect the bright long-range outlook 
for linear polyethylene. 

Propylene Impact: Polypropylene, 
newest of the commercially available 
“ordered” plastics, may have a greater 
potential than that of linear poly be- 
cause of some superior properties. 

At present, Hercules is the lone 
large-scale producer of polypropylene 


Estimated U.S. polyethylene capacity: an explosive growth 


Company 
Allied Chemical 
Orange, Tex. 
Bay City, Mich, 
Freeport, Tex. 


Dow Chemical 


Celanese 
“Du Pont 


Pasadena, Tex, 
Orange, Tex. 
Orange, Tex. 


Grace 


Hercules Powder Parlin, N. J. 


Plant Location 


Tonawanda, N. Y. 


Baton Rouge, La. 


(million pounds) 


Process 1953 


Allied 
Allied 
Ziegler 
Conventional 
Phillips 
Conventional 
Ziegler or 
Du Pont 
Phillips 
Ziegler 


Koppers 
Monsanto 
U.S. Industrial 


Chemicals 


Phillips 
Spencer 


Texas Eastman 


Union Carbide 


*Now 15 million Ibs.; part of plant leased to AviSun for polypropylene production (CW, Feb. 28, p. 20). 


Port Arthur, Tex. 
Port Reading, N. J. 
Texas City, Tex. 
Texas City, Tex. 


Tuscola, Ill. 
Houston, Tex. 
Houston, Tex. 
Pasadena, Tex. 
Orange, Tex. 
Longview, Tex. 
Longview, Tex. 


South Charleston, W. Va. 


Institute, W.Va. 
Seadrift, Tex. 
Seadrift, Tex. 
Texas City, Tex. 
Torrance, Calif. 
Whiting, Ind. 


Conventional 
Ziegler 
Conventional 


Ziegler 


Conventional 


Conventional 


Conventional 
Phillips 
Conventional 
Conventional 
Not known 
Conventional 
Ziegler 
Conventional 
Phillips 
Conventional 
Conventional 
Conventional 


Possible 
Expansions 


1956 1959 
20 25 


by 1963 








in the U.S. (a 20-million-lbs./year 
plant at Parlin, N.J.), but the field 
will crowd up rapidly. Humble Oil & 
Refining (a subsidiary of Standard Oil 
of New Jersey) will build a 40-mil- 
lion-lbs./year plant at Baytown, Tex. 
And last fall, Eastman Chemical (mar- 
keting organization for Kodak’s Ten- 
nessee Eastman and Texas Eastman 
chemical manufacturing divisions) re- 
vealed that it would build a commer- 
cial polypropylene plant. 

But newly formed AviSun (Sun Oil 
and American Viscose) has the best 
chance of becoming the second U.S. 
producer. It has leased facilities at 
Koppers’ Port Reading, N.J., low- 
pressure polyethylene plant, is con- 
verting the units to begin producing 
polypropylene in midsummer. 

And there are others, including Du 
Pont, Dow and Union Carbide, active 
in the new field. In fact, some manu- 
facturers who are reportedly contem- 
plating high-density polyethylene 
plants may bypass such plans, go di- 
rectly into polypropylene production. 
Spencer is mentioned as one such 
firm. 

Copolymer Impact: Much has been 
done in the field of copolymers, and 
chances are that such products, es- 
pecially copolymers of ethylene and 
higher olefins, will compete with 


— 


(million pounds) 


Capacity 





blends of conventional and low-pres- 
sure polyethylene. Reason: properties 
of the copolymer fall between those 
of the two types of polyethylene. 

Grace is one company that has done 
much to crystallize the research done 
on copolymers. In late °57, the firm 
was said to be contemplating a semi- 
works plant to produce copolymers of 
ethylene and other olefins. But actu- 
ally, Grace skipped the semiworks op- 
eration, went right into commercial 
production, principally of ethylene- 
butylene copolymers. The unit is at 
Grace’s Baton Rouge, La., location. 

Since startup of the copolymer op- 
eration (fall of ’°58), Grace has turned 
out over a million pounds. 

Another promising area of research 
for ethylene-propylene copolymers is 
in synthetic rubbers. Montecatini, in 
Italy, and several firms in Germany 
have spearheaded the work abroad. 
But U.S. developments along these 
lines have lagged somewhat. At any 
rate, commercial applications for such 
products, although probably still far 
in the future, may one day prove 
significant. 


ETHYL ALCOHOL 
Less than a decade ago, synthetic 


ethyl alcohol was the top ethylene 
consumer. Today, it’s a poor second 


U.S. polyethylene:* cushion for the future 


to ethylene oxide in the consumption 
lineup; next year, it will drop to third 
position behind polyethylene. No oth- 
er commentary, perhaps, so clearly 
describes alcohol’s dynamic past— 
and unexciting future. 

In °60, the ethylene requirement 
for manufacture of synthetic ethyl 
alcohol should slightly exceed 1 bil- 
lion lbs.; demand will grow moder- 
ately, to some 1.2 billion Ibs./year 
by °65. That works out to an alcohol 
production of approximately 239 mil- 
lion wine gal. next year (compared 
with an estimated 225 million gal. in 
°58), and about 273 million gal. in 
"39. 

Actually, some trade experts feel 
the latter figure may be too optimis- 
tic, point out that consumption of 
alcohol over the past five years has 
registered only slight gains (see table, 
p. 49). 

Ethylene Gain: Today, ethyl alcohol 
is produced via two ethylene routes. 
One, used by most producers, in- 
volves absorbing ethylene in sulfuric 
acid, then hydrolyzing the resultant 
sulfate into alcohol. The other, used 
by Shell at Houston and Texas East- 
man at Longview, is a newer process 
in which ethylene is hydrated di- 
rectly into ethanol. (The newer 
method, supposedly, has the advan- 








’65 
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tage of producing less by-product 
diethyl ether than the ethyl sulfate 
route.) 

Less than 15% of total U.S. ethyl 
alcohol output today is made by 
fermentation (principally of mo- 
lasses). Just prior to World War II, 
fermentation of molasses accounted 
for about 72% of the alcohol produc- 
tion vs. 21% produced synthetically. 
Over the years, only Publicker Indus- 
tries (Philadelphia)-has weathered the 
combined buffeting of wildly fluctu- 
ating molasses supply and price, and 
expanding synthetic capacity. 

Five U.S. producers, at eight loca- 
tions, have a total capacity of 245 
million gal./year of synthetic mate- 
rial, although monthly production 
data indicates that a 280-million- 
gal./year rate is possible. Publicker 
reportedly can turn out about 125 
million gal./year of fermentation al- 
cohol. But last year, synthetic makers 
produced an estimated 222 million 
gal., and only 37 million gal. came 
from “natural” sources 
grain, sulfite liquor, etc.). 

Frequently, trade speculation has 
it that Publicker is about ready to 
pull out of the fermentation business, 
swing over to synthetic production. 
The company admits that it has ap- 
proached—and has been approached 
by—potential ethylene suppliers, but 
it’s unlikely that Publicker will soon 
make the switch. Two major dis- 
suaders: the firm’s substantial invest- 
ment in fermentation (vast molasses- 
storage and alcohol-producing facil- 
ities); and the price of ethylene raw 
material. 

Apparently, no present seller of 
ethylene is willing to divert his mate- 
rial from high-return items (e.g., 
ethylene oxide, polyethylene, ethylene 
dichloride) to a low-return product 
like alcohol. (Actually, all U.S.-pro- 
duced synthetic alcohol comes from 
captive ethylene—and about half the 
synthetic production is captively con- 
sumed.) 

Should Publicker make the switch 
from fermentation, it would become 
the sole ethylene-buying alcohol 
maker, would have to invest in a 
new plant near an ethylene source, 
and would face the problem of trying 
to carve out a greater share of a 
rather static alcohol market. 

And rarely considered by trade 
speculators is this: should Publicker 


(molasses, 


pull out of the molasses market, 
chances are that Cuba would begin 
making more alcohol from its grow- 
ing molasses surplus,* probably dump 
it on U.S. markets at cut-rate prices. 

In the past, U.S. alcohol price has 
depended on the price of available 
molasses, chiefly Cuban material. The 
latter has fluctuated, at times, from 


* A recent report says that Britain last year 
shut down four of its six molasses-consuming 
plants in a switch to synthetic ethanol and butyl 
ilcohol manufacture. Cuba was one molasses sup- 
pl er 


CW Report 


a low of 4¢/gal. to a high of 30¢. 
(Current price: about 12¢/gal., 
New Orleans.) Consequently, prior 
to the greater flow of synthetic alco- 
hol, tags on the solvent swung wildly 
from 90¢/gal. to as low as 20¢. 
Changes now are few and modest, 
have contributed to a notable steadi- 
ness in both availability and consump- 
tion of alcohol. 

Rubber Out: Biggest change in 
ethanol markets in recent years has 
been the disappearance of synthetic 


U.S. synthetic ethanol capacity 


(million wine gallons, estimated) 


Company Plant Location 


Union Carbide Institute, W. Va. 

South Charleston, W. Va. 
Texas City, Tex. 

Whiting, Ind. 

Esso 

U.S. Industrial Chemicals 
Shell 


Texas Eastman 


Baton Rouge, La. 
Tuscola, Ill. 
Houston, Tex. 
Longview, Tex. 


"59 Capacity 
10 
40 
55 
15 
42 
46 
23 
14 


U.S. industrial alcohol: where it goes* 


(million wine gallons) 


Fiscal year ending June 30 


End-Use 1953 


Acetaldehyde 


Solvents and misc. uses 


112.2 


(Food products, cleaning preparations, 
other industrial items) 42.9 
Other chemicals 

(Acetic acid, ethyl chloride, ethyl acetate 


Synthetic rubber 


42.5 
28.6 


Drugs, pharmaceuticals 11.6 


Totals 237.8 


1958 


126.5 


49.8 


43,2 
0 
13.9 


233.4 


*Based on Internal Revenue Service reported data; exctudes tax-paid material, completely denatured 


alcohol and recovered alcohol. 





rubber (via the production of buta- 
diene) as an outlet (see table, p. 49). 
In ’51, for example, total ethyl alcohol 
consumption was about 344 million 
gal. (compared with an estimated 245 
million gal./year at present), and 
rubber-making accounted for more 
than 120 million. Today, the rubber 
use is out completely. Prime reason: 
production of butadiene from ethanol 
is far more expensive than that di- 
rectly from petroleum sources. (Cur- 
rently, U.S. butadiene capacity—via 


butylenes, butane, and as by-product 


of some ethylene plants—totals nearly 
1.2 billion Ibs./year. That, say mar- 
ket analysts, is ample reason why 
alcohol will never regain the rubber 
outlet.) 

Since use of alcohol — and con- 
sumption of ethylene for its manu- 
facture—will grow only moderately, 
construction of any new alcohol ca- 
pacity will doubtless be precluded 
for some time. All synthetic units 
together have produced at rates close 
to 270 million gal./year. And there’s 
always the vast fermentation potential 


U.S. styrene monomer capacity 


(million pounds, estimated) 


Company 
Cosden 
Dow 


Plant Location *60 Capacity 
Big Springs, Tex. 20 
Freeport, Tex, 350 
Midland, Mich. 

Baton Rouge, La. 

Kobuta, Pa. 

Texas City, Tex. 

Odessa, Tex. 


Torrance, Calif. 140 


Foster-Grant 
Koppers 
Monsanto 
Odessa Styrene 
Shell 

Union Carbide Institute, W’. Va. 100 


Total 1,540 


*Includes vinyl toluene capacity. 


**About 115 million Ibs. of ethylbenzene are made at Port Arthur, Tex., and shipped to Kobuta for 
styrene manufacture, 


Styrene end-use pattern, 1960 
million pounds, estimated) 
Polystyrene ‘ 
SB-R (synthetic rubber) 


Protective coatings (styrene-butadiene latex, 


alkyds) 
Polyester resins 
High-impact and other resins 


Misc. (including exports) 


ready to step in and fill any supply/- 
demand gap. 


STYRENE 


Styrene production and sales in the 
U.S. (and, of concomitant 
use of ethylene for styrene monomer 
manufacture) will increase over the 
next five years. The prospects: 

e Next year, monomer output 
may bounce as much as 15% above 
the 1,213 million lbs. (preliminary 
Tariff Commission figure) turned out 
in *58. In °65, production will likely 
be about 1,750 million Ibs. 

e In °60, despite an expected drop 
in exports, styrene monomer use in 
plastics and rubber will continue to 
make gains; anticipated consumption 
then will likely total more than 1.3 
billion Ibs., about 125 million Ibs. 
more than was required last year. 
By ’65, monomer need will edge close 
to a 1.8-billion-lbs./year rate. 

That translates into a ’65 ethylene 
requirement of some 570 million Ibs., 
compared with last year’s shade-under- 
400 million. 

But heartening as the outlook is, 
monomer makers may encounter some 
rough obstacles on the path to more 
profitable operations. A few: soften- 
ing prices; increasing competition for 
polystyrene and other styrene-based 
resins (especially from newer plastics 
such as high-density polyethylene and 
polypropylene); the possibility that 
new styrene producers will come in, 
to crowd further an already over- 
crowded roster of makers. New- 
comers could include rubber com- 
panies that would make styrene 
monomer as raw material for their 
synthetic rubber production, and, al- 
though much less likely, petroleum 
companies that might consider styrene 
manufacture as a handy outlet for ex- 
cess benzene (see Aromatics in Trou- 
ble, Chemical Week Report, March 7, 
p. 53). 

Price Pressures: Until now, price 
cutting by present chemical-company 
producers of monomer seems to have 
been an effective bulwark against 
actual entry into the field by major 
oil and rubber firms. Case in point: 
Firestone Tire & Rubber’s plans for 
a large monomer plant at Orange, 
Tex., were scuttled a few years ago 
(CW Market Newsletter, June 23, ’56) 
when the price of the material was 
slashed from 16¢ to 12¢/Ib. 


course, 
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Escalation nudged the price slightly 
higher than that in the ensuing months, 
but again, just four months ago (CW 
Market Newsletter, Jan. 24, ’59), 
Monsanto reduced rubber-grade mon- 
omer tags 0.7¢/lb., re-establishing 
the older 12¢ price. 

Officially, there are two styrene 
monomer prices — polymer-grade 
material (99.9%), which currently lists 
at 144% ¢/lb. (tanks); and technical, 
or the so-called synthetic rubber-grade 
(99.2%), which traditiorally sells for 
less than the polymer grade. 

Actually, the price spread is some- 
what fictional. Practically all the poly- 
mer-grade monomer produced in the 
U. S. is captively consumed for poly- 
styrene production; thus, price dis- 
cussions in the trade, although not 
emphasized as such, refer generally 
to the synthetic rubber-grade mono- 
mer. 

Further, a study of the export 
markets (last year, nearly 140 million 
Ibs. were sold abroad) seems to con- 
firm a belief that technical-grade 
material is suitable for many plastics 
applications including, perhaps, poly- 
styrene. Significantly, much of the 
monomer shipped overseas recently 
—to countries that have no synthetic 
rubber plants — has borne a technical- 
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grade price tag, or at least moved 
at less than the U.S. polymer-grade 
prices. Foreign consumers have been 
paying 11-14¢/lb. 

At any rate, Monsanto attributes 
its latest price cut (effective the first 
of this month) to “process stream- 
lining and addition of new equip- 
ment.” Also mentioned by the price- 
changing leader was the prevailing 
lower cost of benzene. But many in the 
industry believe that the cut is a broad 
hint to the petroleum people that cur- 
rent producers are again ready to 
make it unprofitable for any rash new- 
comer to put up a monomer plant. 

Where To? A styrene end-use pat- 
tern (see table, p. 50) clearly shows 
that the monomer’s two major outlets 
are rubber and plastics. Currently, 
and probably for some time to come, 
manufacture of SB-R (formerly known 
as GR-S) rubber will account for 
some 36% of monomer output. 

Styrene’s greatest growth, from an 
estimated 730 million Ibs. to almost 
1.18 billion lIbs., occurred over two 
years, °54-’56. Chief reason was pri- 
vate industry’s taking over, and op- 
erating at full capacity, the govern- 
ment’s facilities. (Previously, the 
Reconstruction Finance Corp. op- 
erated the plants for the government, 


CW Report 


held output to relatively low levels.) 

In the last two years, the rubber 
industry has been hit by the severe 
cutbacks in automobile production, 
but there’s little doubt that over the 
long haul SB-R demand will follow a 
“satisfying” growth pattern. And this, 
say trade experts, will occur despite 
threatened competition from newer 
synthetic rubbers such as_polyiso- 
prenes and polybutadienes (CW, 
March 21, p. 23). 

Recently published government sta- 
tistics indicate that SB-R capacity in 
the U.S., now approximately 1.4 mil- 
lion long tons, will increase to almost 
1.8 million 1.t. by ’65. 

Plastics Push: But plastics will con- 
tinue to provide the bigger incentive 
to styrene growth. At present, poly- 
styrene alone consumes better than a 
half-billion pounds/year of monomer. 
And the outlook is good despite in- 
creased competition from other poly- 
mers, including polyethylene and 
polypropylene. Polystyrene _ sellers 
have used a potent weapon to combat 
such competition— frequent price 
cuts. Since late ’56, price of general- 
purpose polystyrene has dropped 
about 10¢/lb. Current range is 20- 
211% ¢/lb., in bulk, delivered. 

And just a couple of months ago, 








Dow offered consumers of colored 
polystyrene resins a price break on 
bulk purchases. 

While molding and extrusion out- 
lets for monomer are steadily climb- 
ing, the future for other uses also 
looms large. Important styrene mar- 
kets slated to grow include paint 
latices, high-impact resins, and poly- 
esters. 

Exports of styrene monomer, 
though, may reach a peak this year, 
begin dropping as new overseas plants 
take over local markets. One estimate 
of 59 shipments by U.S. makers: a 
shade over 140 million Ibs., more than 
double the 66 million shipped in °57, 
and just topping last year’s exports. 


OTHER ETHYLENE USES 


Ethyl chloride, ethylene dichloride 
and ethylene dibromide, in that order, 
are the principal minor ethylene con- 
sumers. Recent developments, how- 
ever, may affect the future of these 
products’ relations to ethylene. 

For example, Germany’s Karl Zieg- 
ler reportedly has made some startling 
improvements in his much-discussed 
method for producing tetraethyl lead. 
The Ziegler process involves an 
aluminum-ethylene-hydrogen reaction 
to produce triethylaluminum; elec- 
trolysis of the last-named in a cell 
with a lead anode yields TEL and 
high-purity aluminum as a by-product 
(CW, June 2,56, p. 70). Ziegler may 
reveal his improvements at the up- 
coming World Petroleum Congress in 
New York next month. 

Conventionally, TEL manufacture 
is via a sodium-lead-ethyl chloride 
route. Significantly, more than 90% 
of the 650-700 million Ibs. of ethyl 
chloride produced in the U.S. an- 
nually is consumed in TEL. 

But while the Ziegler process could 
be an economic wallop to sodium 
sellers (an estimated 70% of sodium 
output now goes to TEL), and an 
even more serious blow to ethyl chlo- 
ride producers, ethylene consumption 
would be little changed, since about 
the same amount would be needed 
in each process. 

Ziegler’s improvements could one 
day foster a crowd of small TEL 
companies—or perhaps in-plant units 
at gasoline refineries. But trade ex- 
perts are willing to wager that either 
eventuality is still beyond the fore- 
seeable future. (At present, Du Pont 


and Ethyl Corp. are the only U.S. 
producers of TEL). : 

Thus, ethyl chloride output projec- 
tions, at least through °65, indicate 
a steady increase, to about 900 mil- 
lion lbs./year, based primarily on 
anticipated growth of tetraethyl lead 
as an antiknock agent in motor fuel. 

Major producers of ethyl chloride 
—including Dow, Ethyl, U.S. Indus- 
trial Chemicals and Shell—turn out 
the 90% of U.S. material made via 
ethylene. The balance comes from 
alcohol, the main source of ethyl 
chloride prior to ethylene’s advent as 
a raw material in the early ’40s. 

In addition, one U.S. capacity ex- 
pansion is on the horizon. American 
Chemical (a Stauffer-Richfield ven- 
ture) will come in with a plant at 
Watson, Calif., in ’61. In a sense, it’s 
not surprising that only one new Cca- 
pacity boost is planned in the US., 
considering the modest outlook for 
ethyl chloride, and its low, unwaver- 
ing selling price. The chloride tag has 
been officially pegged at 10¢/Ib. 
(technical grade, tanks) since ’52, but 
most material has been moving at 
7-74 ¢/I\b. 

Ethylene Dichloride: About 85% 
of the 870 million Ibs. of ethylene 
dichloride to be made in the US. 
next year will derive from the addi- 
tion of chlorine to ethylene in the 
presence of a catalyst. The remainder 
(some 140 million Ibs.) will be by- 
product dichloride from chlorohydrin- 
ethylene oxide production. 

U.S. consumption of ethylene 
dichloride funnels chiefly into two 
categories—production of vinyl chlo- 
ride monomer, and use in tetraethy] 
lead compound. The monomer use, 
involving dehydrohalogenation of 
ethylene dichloride—a process that 
has lost ground to a hydrogen chlo- 
ride-acetylene route in recent years— 
will take about 70% of the 870 mil- 
lion Ibs. to be produced next year. 
Anticipated growth of the vinyl chlo- 
ride industry (see Vinyls: Kingpin 
Among Plastics, CW, Nov. 16, ’57, 
p. 71) will help nudge ethylene di- 
chloride output in 65 to over a billion 
Ibs. (see chart, p. 51). 

Antiknock fluid use of the dichlo- 
ride is currently about 25% of the 
available supply, which amounts to 
approximately 215 million Ibs./year. 
That compares with about 135 mil- 
lion used in ’5S5. 


Ethylene Dibromide: Ethylene di- 
bromide, made by the reaction of 
bromine and ethylene, is a relatively 
small outlet for the latter. The esti- 
mated 220-million-lbs. production in 
the U.S. last year, for instance, called 
for less than 40 million Ibs. of 
ethylene. 

The only significant use for di- 
bromide is also in TEL antiknock-fuel 
manufacture; thus, its outlook can be 
analyzed along with ethyl chloride 
and ethylene dichloride. 

Largely measured by the likely 
future expansion of gasoline and oc- 
tane requirements, and increases in 
use of dichloride for PVC, it’s esti- 
mated that ’65 need for ethylene in 
chloride, dichloride and dibromide 
production will be about 376, 328 and 
60 million Ibs., respectively. The total 
of 760 million lbs. by ’65—perhaps 
conservatively estimated — indicates 
satisfying 80% growth over the °55 
ethylene needs of some 420 million 
Ibs. 

Derivatives Wrap-up: Use of ethyl- 
ene in manufacture of other miscel- 
laneous chemicals—including the 
up-and-coming oxo alcohols and 
aldehydes, straight-chain higher alco- 
hols, triethylaluminum, and _ others 
(and also including likely storage 
quantities)—may increase from the 
estimated ’58 take, 72 million Ibs., to 
some 235 million by °65. The gain, 
while large on a percentage basis for 
this catch-all category, is small, com- 
pared with total ethylene demand en- 
visioned. 

The anticipated need for each of 
the major end-uses, covered in this 
report, indicates that ethylene con- 
sumption by °65 will be in the order 
of 6.5 billion Ibs.—an increase of 
more than 2.28 billion Ibs. over last 
year’s use, and a good 1.5 billion Ibs. 
more than will be needed next year. 


Where will this ethylene come 
from? Who will use it and for what? 
A subsequent report, to appear May 
9, will spell out in careful detail the 
present—and the future—of ethylene 
as it relates to captive and merchant 
producers, plant locations, capacities, 
pipeline systems in place and proposed, 
prices; also the problem of ethylene 
grades engendered by newer outlets, 
and the position ethylene will hold 
among the major petrochemical build- 
ing blocks. 


Reprints of this report will be available after May 15 for $1 each. Bulk rates on request. 
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Big-volume producers demanded it—the Tri-Sure’ 
Push-Pull Spout Assembly with Clinch-On Nozzle! 
Now everyone benefits—it’s easy to attach, easy 
to pour from (and extra easy on your unit cost!) 


“Give us a quality pouring spout 
... Without a deluxe price tag!” 
— big-volume pail fillers asked 
American Flange. 


Our closure experts came up with 
the answer: The Tri-Sure Push- 
Pull Spout Assembly for appli- 
cation after filling — consisting 
of screw cap and inner seal 
(or Upressit® cap with band), 
vented metal spout, and Clinch- 
On nozzle. No fancy wrinkles or 
fancy prices—but a reliable spout 
assembly at a reasonable cost. 
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It has all the features guaranteed to win firm approval 

from packagers and end-users alike: ECONOMY *» SMOOTH, 

STEADY FLOW «+ POSITIVE SEALING — leakproof, airtight 

¢ EASY APPLICATION — with the Tri-Sure clinching tool « 

SAFE STACKING— closure lies below pail chime ¢ RELIABILITY 
attested by the famous “Tri-Sure” trade-mark. 


Don’t take our word for it. Test the Tri-Sure Push-Pull 
Spout Assembly for yourself. And when you do, we’re con- 
fident you’ll specify Tri-Sure for your next pail closure 
order. For samples and full information, write 


AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 Rockefeller Plaza «© New York 20,N.Y 
CHICAGO, ILL. ¢ LINDEN, N. J. © NILES, OHIO 
CANADA «¢ BRAZIL * AUSTRALIA « MEXICO 
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Added POLYBUTENE production 
from a spanking new plant! 


Having pioneered the development and commercialization of polybutenes, 
Oronite is pleased to announce greatly increased production capacity of 
this versatile raw material. The new, modern plant incorporates our 
years of manufacturing and marketing experience and is designed to 
produce superior polybutene products. 


Oronite Polybutenes are available in a wide range of viscosities— 
up to 20,000 S.S.U. at 210 F. Because of their non-drying, chemically 
inert and tacky characteristics, these liquids have proven useful in a 
wide variety of end products. Possibly Oronite Polybutenes would 
provide improvements in the products you market. 


For our Polybutenes technical bulletin or product samples—contact 
the Oronite office nearest you. 


A CALIFORNIA CHEMICAL COMPANY SUBSIDIARY 
EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 
Tulsa, Los Angeles, San Francisco, Seattie 
Foreign Affiliate: California Chemical International, Inc., San Francisco, Geneva, Panama 


wv ORONITE CHEMICAL COMPANY 
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ENGINEERING 


Boost expected for R&D projects of the Office of Saline Water 


PROCESS 





Long-tube vertical, 
multiple-effect 
distillation 


Rotary vapor- 
compression 
distillation 


Multistage 
flash evaporation 


Electrodialysis 


Osmionics 


Solar distillation 


Freezing 


Solvent extraction 


Biological absorption 


PRINCIPAL OSW 
CONTRACTORS 


OSW EXPENDITURES 
(FISCAL 1959) 





Whiting Corp.; 





W..L. Badger Assoc. 


Battelle Memorial Institute 


Texas A&M 


Resources Research Inc. 


$165,000 


Battelle Memorial Institute 


Fluor Corp.; Food 
Machinery and Chemical 
Corp.; Brooklyn 
Polytechnic Institute 


$100,000 


Bureau of Reclamation 


$ 82,000 


Southern Research Institute 


$ 20,000 


$ 76,000 


Carrier Corp.; Cornell U. 


$175,000 


$ 75,000 


$ 25,000 


Water Desalting Takes on a New Look 


The Interior Dept.’s Office of Saline 
Water has a new look these days, 
with a new director, a large-scale 
demonstration program getting under 
way, and a host of administrative im- 
provements in effect or in process. 
And its roster of sponsored research 
projects (above) is likely to be ex- 
panded rather than pared during the 
next fiscal year. 

Actually OSW, commissioned to 
carry On research and development 
projects in °53, is now in charge of 
two distinct programs. The addition 
of the demonstration plant program 
last fall (CW, Aug. 30, ’58, p. 31) 
is the newest part of OSW’s formerly 
research-weighted operation. Recent- 
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ly, the spotlight has been played 
mostly on the demonstration plants, 
the first of which is to use the W. L. 
Badger & Associates’ (Ann Arbor, 
Mich.) multi-effect distillation design 
(CW, March 14, p. 29). OSW, how- 
ever, still plans to push ahead with 
its R&D program, has already re- 
ceived House approval of a $1,355,- 
000 budget for this purpose during 
fiscal ’60—$185,000 above the 
amount received this year. In addi- 
tion, $300,000 was okayed to get the 
demonstration plant program rolling. 

A New Face: OSW’s new director, 
Dr. Arthur Miller, is a newcomer to 
the executive branch of the govern- 
ment. He had served as a Republican 


congressman from Nebraska until his 
defeat at the polls last November. 
And Miller, an M.D., is already 
under fire on the ground that he is 
not an engineer. For example, the 
National Society of Professional En- 
gineers has protested his appointment 
to replace David Jenkins, an engi- 
neer. (Jenkins is now OSW’s assistant 
director in charge of site selection, 
foreign activities and cooperative 
agreements with states.) Miller is not 
unfamiliar with the government’s 
saline-water program, however, as he 
served on the House Interior Com- 
mittee for 16 years and was its chair- 
man during the 83rd Congress. 
Nuclear Opportunity: One of 
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8 Reasons Why 


MICRO-MIST 
VALVES 


Make New Aerosol 
Products Possible 


On 
Bottles 


“Patented 


1) COMBINES THE DESIGN ADVANTAGES 
OF THER ON. VALVE WITH THE FIRST 
AND FOREMO 
ZING ACT 


T MECHANICAL ATOM 


FINER, DRIER SPRAY 


liffused 


IN LATITUDE 
O-MIST'S 


THE RISDON 
MANUFACTURING CO. 
Valve Division 








ENGINEERING 


WATER 


| OM THE SEA 


CW PHOTO ALtRED WAGG 


Miller sees commercial water from sea in some areas in five years. 


Miller’s first acts has been to stimulate 
efforts to tie water conversion to nu- 
clear’ power. Within a few weeks, 
OSW will likely sign an agreement 
with the Atomic Energy Commission 
to provide for construction of a nu- 
clear reactor adjacent to one of the 
demonstration converters. The Fluor 
Corp. (Los Angeles) has been study- 
ing the feasibility of linking nuclear 
power to a flash distillation system 
under a joint contract from OSW and 
the state of California. 

Behind the administrative revision‘ 
at OSW is a report made by a five- 
man survey team at the request of 
Interior Secy. Fred Seaton (CW Wash- 
ington Newsletter, Feb. 28). The team 
was asked to look at the government 
program and make recommendations 
for streamlining it — clear the way 
for prompt action on the demonstra- 
tion program. Result: 23 recommenda- 
tions, including the following: 

e Organization of OSW to include 
an assistant director for demonstra- 
tion plants, and branches for each of 
the five main process groups (distilla- 
tion using fuels, solar distillation, mem- 
brane processes, freezing, and other 
processes) as well as for basic re- 


search coordination and administra- 
tive management. 

e Increased liaison with other In- 
terior and federal agencies, including 
the Bureau of Mines, the Bureau of 
Reclamation, the Geological Survey, 
AEC and OCDM. 

e Closer work with foreign proj- 
ects, including more exchange of in- 
formation. 

e A more formalized research 
program, based on longer-term goals 
and including more money for basic 
research. 

e Less time-consuming use of 
consultants, with final decisions with- 
in OSW. 

The recommendations, as pointed 
out by the survey committee, would 
normally be carried out gradually, but 
were called urgent and immediate be- 
cause of the necessity of adding the 
demonstration program to the duties 
of OSW. 

How They Stand: During fiscal °59, 
OSW is supporting work on at least 
nine processes, in varying stages of 
development. Three are nonsolar dis- 
tillation methods: W. L. Badger’s 
multiple-effect system, being tested at 
Harbor Island, N.C., by Swenson 
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amount 
you need 


You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply 
of oxygen for your process when you buy oxygen from LINDE. Full 
responsibility for production, transportation, and storage at your 
plant is assumed by LINDE. 


Tonnage oxygen. Large amounts of liquid or gaseous oxygen can 
be supplied from a full-scale oxygen production unit — built and 
maintained by LINDE—directly to your plant. You pay only for 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 


For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


Take advantage of LINDE’s 50 years of development 
and service in the industrial gas field! Write, phone, 
or wire Dept. L-44 LINDE COMPANY, Division of 
Union Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. Offices in other principal cities. In 
Canada: Linde Company, Division of Union Carbide 
Canada Limited. 


When you need Oxygen—call LinpE! 


inde UNION 


Lov \ 523318) a 


TRADE-MARK 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Po “ 
SSipiities uNLiMITer: 


Ramol® 500 U.S.P. Catalyst 
carrier, lubricant for special process- 
ing equipment, calibrating oil, needs 
of the aluminum and other metal in- 
dustries, cosmetic industry. 


Ramol 185 U.S.P. Drugs, 


Hair Oils, Laxative Emulsions, Sun 
Tan Lotions. 


Ramol 85 N.F. Dispersant for 
Sodium or Lithium Hydride, Fruit 
Wrappers. 


Kremol® 70 Textile Oil Com- 
pounds, Agricultural Sprays. 


Kremol 40 Paper-dipping Oil, 
Foam killer in papermaking. 


Starlight® 120 Textile Proc- 
essing Oil. 


CONTINENTAL OIL COMPANY 


Forest Avenue, Englewood, New Jersey, U.S.A. 
LOwell 8-8200 
Chicago: Prudential Bidg., WHitehall 3-0944 
New Orleans: Commerce Bidg., JAckson 2-0664 
European Sales Office: P.O. Box 1207 
Rotterdam, The Netherlands 





ENGINEERING 


Evaporator Division of Whiting Corp. 
(Harvey, Ill.); the Badger-Hickman 
rotary vapor-compression still, being 
tested by Battelle Memorial Institute 
at Harbor Island; and the multistage 
flash distillation method, which is 
undergoing improved design studies 
at Food Machinery and Chemical 
Corp. (San Jose, Calif.) and at Brook- 
lyn Polytechnic Institute. The flash 
distillation system is the one now 
recommended by most private manu- 
facturers and engineering firms for 
large-scale commercial distillation. 

Solar distillation is being tested by 
Battelle at three pilot plants at Port 
Orange, Fla. One unit uses the glass- 
covered deep basin design of George 
L6f (Denver); the other two are 
plastic-covered stills being used to 
test Du Pont films. 

Two membrane processes are being 
studied under OSW sponsorship: elec- 
trodialysis and osmionisis. The first 
is already commercially used in vari- 
ous parts of the world for desalting 
brackish water. The Bureau of Rec- 
lamation is testing membranes sup- 
plied by Ionics, Inc. (Cambridge, 
Mass.), and Central Research Insti- 
tute, TNO (The Hague, Netherlands), 
at its Denver labs. 

The electrodialysis route will likely 
be used in one of the brackish- 
water demonstration plants, with the 
bureau probably handling the design, 
construction and operation of this 
plant. The osmionic method, devel- 
oped by Prof. George Murphy at the 
University of Oklahoma, is in the 
advanced laboratory stage at Southern 
Research Institute (Birmingham). 
This method is similar to electrodialy- 
sis but uses ionic charges rather than 
applied electricity to drive the salt 
through the ion-selective membranes. 

Research on a freezing approach is 
still being sponsored at Cornell Uni- 
versity as well as at Carrier Corp. 
(Syracuse, N.Y.), where $150,000 
was recently supplied for a 15,000- 
gal./day pilot plant (CW, Jan. 17, 
p. 39). 

In the area of “other” methods are 
solvent extraction, described as in the 
advanced laboratory stage at Texas 
A&M, and biological absorption of 
the salt, in the early laboratory stage 
at Resources Research, Inc. (Wash- 
ington, D.C.). 

The outlook for continuance of 
these projects into next year is good, 
since the R&D portion of OSW’s work 


is in line for a record appropriation 
and received the wholehearted back- 
ing of the survey committee. 

Where Industry Stands: The pros- 
pect of burgeoning federal activity in 
water desalting is generally good news 
to the private sector of the industry, 
including both manufacturers and en- 
gineering firms. For the time being, 
private firms will have to rely heavily 
on government support for their work, 
since there is still a gap—although 
one that is steadily closing—between 
the average cost of fresh-water sup- 
plies and the cost of desalted water. 
Greater OSW activity right away 
means larger immediate markets for 
the industry. 

And engineering firms are also in 
for a spurt of activity, as OSW will 
probably be making more use of 
them in designing the demonstration 
plants. The use of engineering firms 
should prove advantageous for both 
government and manufacturer; OSW 
has a limited staff and can use the 
temporary services of a technically 
competent group; and some manu- 
facturers, complaining about their 
dealings with OSW, prefer to work 
with the more familiar engineering 
companies. Bechtel Corp. (San Fran- 
cisco), for instance, has been re- 
tained by the government-controlled 
Virgin Islands Corp. to design a 250,- 
000-gal./day distillation plant for the 
island of St. Thomas. 

Singmaster & Breyer (New York), 
the only engineering firm to have 
handled a major distillation plant (at 
Aruba), also points out that the mar- 
ket for water plants anywhere in the 
world is made up largely of politically 
oriented individuals and agencies. 
Manufacturers, who are accustomed 
to bidding in the “rational” industrial 
world, often find governments very 
difficult to deal with. 

Among domestic manufacturers, 
these are prepared to quote prices 
on large-scale distillation plants (over 
1 million gal./day): Westinghouse 
Electric Corp. (Lester, Pa.), Maxim 
Silencer Co. (Hartford, Conn.), 
Cleaver-Brooks Co. (Milwaukee), 
Griscom-Russell Co. (Massillon, O.), 
Bethlehem Steel Co. (Pittsburgh), 
Mechanical Equipment Co. (New 
Orleans). 

Given the chance, they’ll prove to 
industry and government the feasibil- 
ity of using the sea as a fresh-water 
source. 


Chemical Week e April 25, 1959 





Mr. Processing Engineer: 


to your plant operate a batch-type adsorption 
process with pulverized activated carbon? If so, 
you should investigate the outstanding cost and per- 
formance improvements now made possible by convert- 
ing to a continuous column system with Pittsburgh 
Granular Activated Carbon. 

The contrast in consumption of carbon alone is often 
dramatic. One company which recently converted to 
Pittsburgh Granular Carbon reported a five-fold reduc- 
tion in carbon dosage, as illustrated above ... anda 
cost saving of more than 3 to 1. 


FREE BOOKLET 


Describes types and various appli- 
cations of Pittsburgh Activated 
Carbons, in both liquid and vapor 
phase adsorption. For your free 
copy, write to Dept J. 





miiriellgs]s 
Granular Carbon 


The other advantages of a continuous column sys- 
tem with Pittsburgh Granular Carbon are equally im- 
pressive: Greater capacity, higher product quality, 
cleaner operation, less equipment and lower mainte- 
nance, to name just a few. 

Our technical representatives will be glad to help you 
set up a small scale laboratory column to help you eval- 
uate the benefits of using Pittsburgh Granular Carbon in 
your adsorption system. Write today for more information. 


wsw 7880 


ACTIVATED CARBON « COAL CHEMICALS ¢ PLASTICIZERS * PROTECTIVE COATINGS © PIG IRON © COKE » FERROMANGANESE « CEMENT 
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@ 2-NP has an ideal evaporation rate for spray application. a 
It gives solutions that show less webbing and better break-up. 




















® With aromatics, 2-NP gives lower solution viscosities than 
most commonly used solvents. 

















@® Films deposited by 2-NP show excellent solvent release. 








@® Use of 2-NP reduces cutting time. 
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Methyl ethyl ketone 
istics of 2-NP-Toluol blends for the resin B-82. Get the full 
? Buty! Acetate 


Concentration of resin = 50 g¢/100 mi 
Chart to the right shows the excellent solvency character- 3 oper 
2-Nitropropane 
| | Methyl isobutyl ketone 
story on why 2-NP is so outstanding in acrylic resin formu- 20 Cellosolve Acetate 
lations. i 
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VISCOSITY OF SOLUTIONS OF ACRYLOID B-82 
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INDUSTRIAL CHEMICALS DEPARTMENT e -) 
A 


COMMERCIAL SOLVENTS CORPORATION cp 


260 MADISON AVE., NEW YORK 16, N. Y. 


Atlanta *« Boston * Chicago « Cincinnati *« Cleveland « Detroit « Kansas City « Los Angeles *« New Orleans 
Newark « New York « St. Louis * San Francisco 
IN CANADA: McArthur Chemical Co. (1958) Ltd., Montreal * IN MEXICO: Comsolmex, S. A., Mexico 7, D. F. 
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Dockside in Bermuda: Free port and tax advantages are attracting U.S. specialty makers to Bermuda. 


Bermuda—Balmy for Specialties Makers 


A. R. 
York), will 
soon make some of its Duragloss 
nail polish in Bermuda, capitalizing 
on the good port facilities (see cut) 


U.S. specialties maker 
Winarick, Inc. (New 


and free-port access to United 
Kingdom markets. And the move is 
being studied by other specialties 
manufacturers with an interest in 
exports. 

Both U.S. and foreign specialties 
makers have two primary interests in 
Winarick’s decisions: (1) it could mean 
that the company will shift a large 
share of its overseas operation to the 
“honeymoon port,” and that would 
include such big-selling items as Dr. 
Ellis and Jeris hair preparations; (2) 
it will provide the best-yet yardstick 
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to judge the real value of Bermuda 
as a base for light manufacturing such 
as specialties formulating. 

Bermuda’s Trade Development 
Board has been making strenuous 
efforts to attract industry of this sort, 
help remove the colony from almost 
total dependence on tourist dollars. 
To chemical specialties makers— 
particularly those whose operations 
consist of simple compounding—some 
of the trade lures should look at- 
tractive. The big draw is the free- 
dom from taxes. The Bermudas have 
no income tax, no capital gains tax, 
no excess profits tax and no estate 
tax. The only levy is a yearly com- 
pany registration fee of £200 (about 
$564). 


Industrial Zone: Manufacturing fa- 
cilities are better in Bermuda than 
many prospective manufacturers ex- 
pect. When the Royal Navy pulled 
out, the area it occupied on the 
northwest tip of the islands was con- 
verted into an industrial zone. This 
zone comprises about 100 acres, has 
two deep-water basins (dredged to 
33-ft. depths) and an 80-ton gantry 
crane. There are about 11 buildings 
in the zone now, three of which have 
overhead cranes already installed. 

In promoting the islands as a 
manufacturing center, the promotion 
groups point up the ready availability 
of transportation by sea (lines such 
as Isbrandtsen, Furness, Alcoa, and 
Canadian National Steamships have 
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MATHIESON 


ammonia 


(NH3) 


National distribution from major producing 
points at Lake Charles, La., Marcus Hook, 
Pa., Niagara Falls, N. Y.,and Louisiana, Mo., 
assures dependable supply. 


High purity in all grades. Anhydrous— 
refrigeration grade, commercial grade, and 
aqua—26° Be (29.4%). 


Heipfut technical service assures econom- 
ical handling, storing, using. 


Have a talk with your purchasing depart- 
ment today—then call Olin Mathieson. 


MATHIESON 


OLIN MATHIESON 
CHEMICAL CORPORATION 
Chemicals Division - Baltimore 3, Md. 


6842 





SPECIALTIES 


regular stops there) as well as by air. 

No non-Bermudian may establish 
a business to trade in Bermuda or 
buy and operate an already-existing 
business without the permission of the 
Bermuda Board of Immigration. 
Non-Bermudians, however, may form 
a company in Bermuda, providing no 
trading is done there. This incorpora- 
tion is done by act of the British 
Parliament, initiated by a_ petition 
signed by those interested in the com- 
pany. Because they’re not subject to 
the usual restrictions on firms that 
trade locally, these companies are 
called “exempt.” 

The labor force is bigger than 
might be expected. About 18,000 
workers are available on the islands. 
Their work week normally ranges 
from 38 to 44 hours, and there’s little 
union membership — about 7%. 
Though some effort is made to get 
employers to use local labor, com- 
panies usually have no trouble getting 
permission from the immigration 
board to import skilled management 
and labor when it is not available 
locally. 

Dry Spot: One of the principal 
drawbacks to any manufacturing on 
the islands is the lack of water. Rain- 
fall is the main source of fresh water. 
And though trade promoters say 
they’re ready to discuss the processing 
of sea water, there’s probably little 
likelihood that any specialty makers 
will mount an operation large enough 
to warrant the expense. 

Another difficulty is the need to 
import supplies and raw materials. 
Customs would have to be paid on 
some of those supplies. But to make 
things easier for newcomers, legisla- 
tion has been passed that exempts any 
company establishing an industry in 
Bermuda from custom duties on the 
importation of raw materials and ma- 
chinery used in setting up the plant. 

Activities that might affect the 
tourist trade by causing dirt, smoke 
or noise, etc., are not allowed. This 
shouldn’t be a handicap to most spe- 
cialty makers, however, since many 
of them now turn out products in 
downtown office buildings in large 
cities without bothering other build- 
ing tenants. 

Despite these and other drawbacks 
as a manufacturing and distribution 
point, Bermuda’s highly favorable tax 
setup has induced other specialty 
makers besides Winarick to set up 


operations. John H. Breck, Inc. 
(Springfield, Mass.), is producing some 
of its hair products there, through its 
subsidiary, John H. Breck (Bermuda) 
Ltd. This operation, as is Winarick’s 
new operation, is managed by the 
Bermuda Industrial Development Co. 
Also in the area is Merck Sharp & 
Dohme Pharmaceuticals. Merck has 
been in the free-port three years, 
turns out tablets, ointments, and 
some fluids for shipment to the Far 
East, Europe and Latin America. 

For specialty makers trying to get 
a foothold in foreign markets, Ber- 
muda may be a good spot for building 
up some tax-free income to spend on 
expanding operations. 


PVP: Set for Battle 


Next month, La Maur, Inc. (Min- 
neapolis), will start receiving first 
royalties on its recently issued patent 
covering aerosol hair sprays contain- 
ing polyvinylpyrrolidone (PVP). 

If La Maur’s claims ended with 
PVP, the new hair spray patent 
wouldn’t create much of a fuss in 
the aerosol industry. Hair sprays 
based on PVP alone account for less 
than 5% of the total $100-125-mil- 
lion/year market. But, La Maur is 
going a step further. It’s claiming that 
the new patent (U.S. 2,871,161) cov- 
ers PVP plus VP copolymers, espe- 
cially vinyl pyrrolidone /vinyl acetate 
(VP/VA). 

It’s this copolymer factor that’s 
setting off the sparks among hair 
spray makers, because VP/VA_ co- 
polymers probably now have the bulk 
of the aerosol hair spray market and 
because, despite La Maur’s claim, 
spray makers deny La 
Maur’s patent has any 
these copolymers. 


many hair 


reference to 


According to one industry spokes- 
man, “La Maur is banking its co- 
polymer chances on some hazy word- 
ing in the ninth claim of its patent.* 
La Maur doesn’t state what specific 
monomers work with vinyl pyrroli- 
what amounts. Many 
monomers don’t work at all with VP. 
And, patents aren’t usually granted on 
speculation, or on what doesn’t work. 

La Maur, however, plainly feels 
differently. Maurice Spiegel, president 
of La Maur, told CW bluntly, “Any- 

*La Maur’s ninth claim reads: “A  spray- 
able hair preparation comprising Freon, and 
a substantially water-free alcoholic solution of 


a product essentially consisting of polymerized 
units of the structure N-vinyl pyrrolidone.” 


done or in 
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body who thinks the copolymer isn’t 
covered has another think coming.” 

Spiegel is going right ahead with 
his licensing arrangements. The pat- 
ent was issued in January; and in 
February, Spiegel informed aerosol 
fillers of his offer. Makers of hair 
sprays (most are aerosol fillers) are to 
pay La Maur %2¢/container in the 
4-16-0z. class, %¢/container in the 
less-than-4-0z. class, and a_propor- 
tional rate for cans over 16 oz. 

So far, admits Spiegel, “some hair 
spray makers have signed the agree- 
ment, but some of the larger ones 
haven’t.” No time limit has yet been 
set, although Spiegel expects to begin 
collecting royalties in May. 

As for policing the patent, La 
Maur has at least one plan in work: 
to require that every licensed hair 
spray label include the patent num- 
ber. Containers without a patent num- 
ber would simply be analyzed, says 
Spiegel. 

At this point, it seems unlikely that 
hair spray makers will let Spiegel’s 
copolymer claims stand without a 
court battle. General Aniline & Film 
Corp.’s Antara Division (New York), 
G. Barr & Co. (Chicago) and prob- 
ably others have patent applications 
pending on the use of VP/VA co- 
polymers in hair sprays. 

There’s also the possibility that hair 
spray makers will switch to other 
polymers for their base material. 
Helene Curtis (Chicago) doesn’t use 
PVP or VP copolymers; it uses di- 
methyl hydantoin formaldehyde res- 
ins. Revlon (although it still markets 
a Shellac and a VP/VA copolymer 
spray) is now pushing Living Curl— 
a hair spray based on an acrylic 
copolymer. 


Lucky Sevin? 


The U.S. Dept. of Agriculture will 
go after the gypsy moth again this 
year—despite the howls raised after 
last year’s spraying. USDA may be 
able to still some of the outcry. It’s 
testing Sevin, Union Carbide Chemi- 
cals’ carbamate insecticide as a pos- 
sible alternative to DDT. Sevin (1, 
1 - naphthyl - N - methylcarbamate), 
which has very low toxicity to man 
and warm-blooded animals, fish and 
aquatic insect life, may be effective 
in killing the gypsy moth. USDA field 
tests May 10 will cover 75,000 acres 
east of Oneonta, N.Y. 
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Another packaging advance by Continental 


the new 


utility can with 
reversible spout 


E 
vTiiry came 


> 





HI-STACKER 


Dome srTvif 
Ritivy can 





¢ Saves time, space, 

filling and shipping costs 
¢ Simple to palletize 
e 1.C.C. approved 


Continental’s new, Dome-top Hi- 
Stacker makes every inch of 
shipping, storage and display 
space count. It’s easy to fill, easy 
to handle. Filler openings are 
available to fit your requirements. 
For further details, ask your 
Continental man. 


REVERSIBLE SPOUT RIDES 
SAFELY, ATTACHES EASILY 





Spout remains inverted during 
shipment and storage. To pour, 
spout is reversed — ready for fast, 
smooth dispensing. Spout re- 
mains in fixed position until con- 
tainer is empty. 





Looks like Continental’s famous 
Dome-top utility can (at left). 
Has all its sales features. 
Completely redesigned to save 
space and money. 








CONTINENTAL (€ CAN COMPANY 


Eastern Div.: 100 E. 42nd St., New York 17 





Centra] Div.: 135 So. La Salle St, Chicago 3 


Pacific Div.: Russ Building, San Francisco 4 
Canadian Div.: 5595 Pare St., Montreal, Que. 





PFIZER 


L-LYSINE 


in prenatal, 
pediatric, 

appetite stimulants 
and geriatric 
formulations 








Diet supplementation with lysine is most necessary during periods of tissue 
protein replacement. These periods occur normally in infancy, pregnancy, 
old age and after illness. Pfizer L-Lysine may be easily incorporated into 
diet supplement formulations to satisfy these higher lysine requirements. 

The pharmaceutical industry is finding a profitable market for formu- 
lations which combine Pfizer L-Lysine with vitamins and minerals. The 
combination is readily adaptable to tablets, capsules, powders, syrups and 
elixirs for— 
growth and appetite stimulants—geriatric preparations—pediatric and pre- 
natal products—standard dietary supplements. 

Comprehensive data on the profitable inclusion of Pfizer L-Lysine in your 
multivitamin and mineral products is available on request and Pfizer Tech- 
nical Service representatives can offer formulation assistance when needed. 


Chemical Week e April 25, 1959 





Technology 


Newsletter 
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April 25, 1959 





A new electrolytic cell for ammonium perchlorate production 
is now operating successfully at Pacific Engineering and Production Co.’s 
semicommercial plant at Henderson, Nev. President Fred Gibson last week 
disclosed that the facility has been operating since last December, will be 


expanded to a rated capacity of more than 5 million lbs./year within the 
next four months. 





Key to the new cell is a nonmetallic anode that eliminates the 
need for platinum anodes used in the conventional electrolysis of chlorate 
to perchlorate. Gibson said that the cells are showing chemical and elec- 
trical efficiencies “appreciably higher those those normally experienced in 
perchlorate electrolysis.” But cell design and anode composition have not 
been revealed. Lead dioxide cells for this use have been under develop- 
ment for several years at American Potash & Chemical Corp.’s Henderson, 
Nev., plant (CW Technology Newsletter, March 31, ’56) and by Pennsalt. 





Pacific, Engineering and Production plans to sell ammonium 
perchlorate directly to rocket manufacturers, will work closely with cus- 
tomers to develop products having desired characteristics. 


New drugs making their commercial debut this week: 





¢ Fluorometholone is being introduced by The Upjohn Co. 
under the tradename Oxylone. It’s a steroid hormone for topical use that’s 
said to be 40 times as potent as hydrocortisone. 


¢ A specially processed form of ergotamine tartrate for use 
in relieving chronic migraine headaches was reported at the annual meeting 
of the American Academy of Neurology, in Los Angeles this week. The 
drug, tradenamed Ergomar, was developed by Nordson Pharmaceutical 
Laboratories (Irvington, N.J.). 


A new resin that reduces butyl rubber cure time may result in 
wider use for butyl. The new bromomethyl alkylated phenol-formaldehyde 
resin is said not only to reduce cure time, but to improve heat resistance 
and compression set. Designated SP-1055 resin by its developer, Schenec- 
tady Varnish Co., it is now commercially available. 





An experimentai auto tire filled with urethane foam provides 
normal support and stability even after it has been mutilated by rifle bullets 
or by cutting a wedge out of it. Under research at Dayton Rubber Co.’s 
subsidiary American Latex Products Corp. (Hawthorne, Calif.), tests are 
still under way, and no marketing date has been set. 





Exclusive rights to a one-shot polyether urethane foam process 
have been acquired by the General Tire & Rubber Co. And the firm’s 
president, William O’Neil, says it “will be a major factor” in the “antic- 
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(Continued ) 





ipated upsurge in ether-type urethane usage.” The patent (U.S. 2,866,774), 
issued last December, was assigned by Charles Price to the University of 
Notre Dame. 


A new process for dyeing glass cloth uses a silicone to form a 
chemical bond with both the glass fiber and the dye. Unveiled by Union 
Carbide, the method is said to permit application of a wide range of dyes 
(vats, vat esters, sulfurs, directs, premetallized acids and neutrals, etc.) with 
a resulting range of colors and fastness properties that is expected to ap- 
preciably broaden applications for glass fabric. While the chemical identity 
of the key silicone has not been disclosed (clue: it’s not a silane such as 
amino-alkylethoxysilane), it's known that the agent is an outgrowth of 
work on silicone dye intermediates (CW, April 20, ‘57, p. 151). Called 
the “Silrama” process, the method was tested on production equipment at 
the Slater, S.C., plant of first licensee, J. P. Stevens & Co., and is now avail- 
able for further licensing. 





First commercial use of ultrasonic welding for splicing lengths 
of aluminum foil into large rolls has been made by the Aluminum Co. of 
America. A soft metal, difficult to join by other welding techniques, 
aluminum is said to be easily joined by ultrasonics. The splicing method, 
developed jointly by Alcoa and Aeroprojects (West Chester, Pa.), gives 
thin, strong seams, eliminates use of heat-sealed adhesives that create 
large, heavy splices which must later be removed. 





Copper, another soft, hard-to-weld metal, may also be helped by 
the new technique, which has been under development for some time (CW, 
Dec. 20, ’58, p. 65). 


Decision to build a large, dual-purpose plutonium-producing 
reactor—for both weapons and electrical aplications—at the Hanford 
Laboratories (Richland, Wash.), ends a long government controversy about 
the practicality of such a venture. Plutonium use was once limited to weap- 
ons, but electrical applications have been under study (CW, Technology 
Newsletter, Oct. 5,’57, p. 65). The reactor is designed to have a 300,000- 
900,000 kw. electricity capacity, which will add $25 million to the $120 
million basic reactor cost. But there’s talk that the AEC facility may be 
able to sell electricity to the Bonneville Power Authority at 3.5 mils/kwh., 
the conventional hydroelectric-power cost. 





Plans for a 1-million-lbs.-thrust solid-fuel rocket engine have 
been revealed by Aerojet-General Corp. (Azusa, Calif.). Aerojet President 
Dan Kimball says his firm will spend $250,000 on a feasibility study at its 
Sacramento plant. Both the Atlas and Titan missiles, which use liquid 
fuel, give less than 400,000 Ibs. thrust. The new engine would be nearly 


four times as powerful as any solid-fuel rocket motor now available in the 
free world. 
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Lookin 


FOR TOP QUALITY IN YOUR POLYMERS? 


... start with CARBIDE’s vinyl acetate monomer! 


Many manufacturers of latex paints, textile fin- 
ishes. adhesives, and related products already 
know the advantages of CarBrpe’s vinyl acetate 
monomer. Others, looking for high quality, con- 
sistent uniformity, and high reactivity, should 
investigate the benefits of this monomer. 

CARBIDE’s vinyl acetate is supplied inhibited 
with either DPA (diphenylamine)* or HQ (hydro- 
quinone). In addition, extreme purity is assured 
by careful control of all raw materials from start 
to finish—and specifications are checked and re- 
checked before shipment. 

Vinyl acetate is shipped in 55-gallon drums in 
carload or LCL lots, or by tank truck or tank ear. 


If you use other monomers—vinyl esters, acrylic 


Electron micrograph of polyvinyl acetate emulsion 


esters, maleic esters, acrylic acid, butadiene, sty- 
rene, or acrylonitrile—you can take advantage of 
compartment tank car and tank truck shipments. 

Talk to your Carsiwe Representative about 
vinyl acetate. For his address, write Union 
Carbide Chemicals Company, Division of Union 
Carbide Corporation, Room 328H, 30 East 42nd 
Street. New York 17, N. Y. 


“Union Carbide” is a registered trade-mark of Union Carbide Corporation 


U.S.P. 2,352,263 


UNION CARBIDE 
CHEMICALS COMPANY 


DIVISION OF = CORPORATION 























For flow rate plus clarity—Hyflo Super-Cel has the right 
combination of large and fine particles. Heavily used in chemical 
processes such as caustic soda production. 





























For fast flow rates—Celite For maximum clarity—Filter- 


545 has a higher proportion of 
coarse particles. Frequently 
used for clarification of resins 
and other viscous liquids. 


Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 








In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hyflo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles, is tailored for use 
where high clarity outweighs flow rate. 


Whatever your filtration problem— 
Johns-Manville can furnish the “right’’ 


grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 

For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N. Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville's registered trademark for its 
diatomaceous silica products 


JOHNS-ManviLLe YY 


ProoUuCcTS 
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S A s E 5 AND DISTRIBUTION 


Mechanical bag alignment is key to... New automatic bag palletizers 


| 
| 


| 


‘ 


L 


Miller Engineering Corp.'s new 


Automation's 


Automatic machine stacking of 
filled multiwall bags on pallets looms 
this week as a major new develop- 
ment in chemical materials handling. 
These recent developments strongly 
indicate that palletization—the last 
holdout of manual operation in bag 
handling—will soon fall to the ad- 
vance of automation: 

e Introduction by Miller Engi- 
neering (Louisville, Ky.) of a pal- 
letizer designed specifically for multi- 
walls. (Palletizers available to date 
are units that have been converted 
from carton or case operation.) Mil- 
ler sold its first units a few months 
ago to Du Pont for neoprene rubber 
bagging. 

The firm will shortly offer a design 
permitting palletizing speeds up to 
double those attainable on the pres- 
ent unit. And it is blueprinting a 
cheaper, semiautomatic unit. 

e An automatic palletizer that 
will sell for $5,500-$7,500. This unit, 
the brainchild of Lathrop Paulson 
Co. (Chicago), shoves stacks of car- 
tons, cases and bags onto pallets with- 
out forming a pattern. The pallet 
loader relies on a taped upper layer, 
instead of interlocking bag patterns, 
to provide load strength. 

e Food Machinery and Chemical 
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has already installed one mechanical 
bag palletizer, is seeking more such 
business. First installation, at a Pills- 
bury Mills plant, handles both bags 
and bales of flour. 

Cost of FMC’s bag _palletizer 
ranges from $25,000 to $35,000. The 
machine can palletize between 20 and 
40 bags/minute, depending upon the 
application. If the machine is stopped 
while loading, it can finish the pat- 
tern without being reset. 

e High-speed palletizers are now 
coming into the marketplace from 
Lamson Engineering (Syracuse, 
N.Y.). So far, application has been 
confined to cases and cartons, where 
speeds of 60 cases/minute are 
claimed to be feasible. 

Producers of chemicals and allied 
products now use close to 900 mil- 
lion bags each year, exclusive of 
those used for mineral products (e.g., 
salt). And, bag palletization is re- 
garded as one means of economizing 
in unit-load handling. Yet, only 
a handful of bag palletizers are cur- 
rently in use. 

This is especially surprising in 
light of the advantages touted for 
automatic bag palletization: (1) great- 
ly reduced manpower needs, (2) less 
damage to loaded sacks, (3) pallet 


bag palletizer sells for about $30,000; cheaper units are planned. 


Bid for Bag-Handling Jobs 


loads that permit better stacking and 
storage. 

The main reason for this seeming 
paradox is palletizer cost; most auto- 
matic units—e.g., the Lamson, Mil- 
ler and Alvey Conveyor Co. versions 
—sell for $25,000-$35,000. Another 
important reason: inability of some 
automatic units to handle 
filled bags with good results. 

To justify a $30,000 unit, a large 
bagging operation is needed—one 
that requires the services of at least 
three men, operating three shifts/day 
—one man on each shift. That’s be- 
cause manpower is pegged at $5,- 
000/man/year, and because packers 
normally want a 
period. 

The more costly, $30,000, units 
however, may prove more attractive 
when designed into production lines 
right from the start. Reason: in such 
cases, it is often possible to spread 
the cost of the equipment over the 
entire system. 

The control system that directs the 
mechanisms that turn the bags and 
form the pallet pattern accounts for 
much of the expense of automatic 
palletizers. Elimination of the Miller 
semiautomatic unit’s control system, 
for example, almost halves the price. 


loosely 


two-year payout 
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5 What's News 
TU 4 


DISSOLVERS 


Better Sodium Dispersions 
Facilitate Manufacture of 
Exotic Fuels 


in the current push toward the making of 
higher energy fuels, metallic dispersions— 
especially sodium—are playing an increasingly 
important part. Leading firms have proved 
the high efficiency of the Cowles Dissolver 
in this exacting field. 


Finer Dispersions 


Cowles metallic dispersion units are surpris- 
ingly simple, yet yield finest, uniform disper- 
sions of 50% sodium with particles averaging 
6-8 microns. It's “hydraulic attrition" that 
does the job—high velocity shear and impact 
of particies in a zone of intense turbulence 
as the suspension is forced rapidly through 
itself 


Faster Dispersions 


The dispersions are prepared in a container 
heated to 110-120° C. under dry nitrogen at- 
mosphere. The patented impeller, with rim 
speeds of up to 6150 fpm, works safely and 
swiftly. A laboratory model, for example, 
will produce a finished dispersion of 1-2 
qts. in 6 to 8 minutes; the pilot plant model 
will prepare 3-4 gals. in 10 to 20 minutes. 
Larger models are available for greater pro- 
duction. 


Cowles Offers Technical Assistance 


in the field of ex-tic fuels, where much in- 
formation is classified, Cowles engineers will 
be glad to work closely with qualified com- 
panies. They are well — by special- 
ized experience to render expert technical 
assistance in your work of process development 
for these promising materials. 


Sodium Now More Practical For All 


Cowles development of excellent dispersing 
techniques, with close control and bigger 
volume, opens new commercial possibilities 
for sodium, too. With the dispersions, many 
processors can now take increasing advantage 
of the high reactivity of dispersed sodium, 
lithium and other metals. Ask for the full 
story 


With the Cowles 


it's the teeth that make the big difference! 


in processing of all solid-liquid, liquid- 
liquid and gas-liquid materials— 


Write today for complete information and cataleg 
© 


Representatives in 
principal cities 
Convenient lease and 
time payment plans 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, Los Angeles 65, California 
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SALES 


And, with automatics, the type of 
control system used makes a big dif- 
ference in the cost of changing from 
one pallet-loading pattern to another. 
With standard relay controls, change- 
over, says Miller, runs about $500; 
with automatic magnetic control sys- 
tems, the cost is $1,500-$2,000. The 
latter system, however, may require 
less costly maintenance. 

The Lathrop Paulson palletizer is 
claimed to function without costly 
and complicated controls. 

Speeding the Line: Besides cutting 
machine cost, pallet automaters are 
also striving to increase palletizing 
rates. Lamson has turned to more 
conveyor speed and electronic con- 
trol. Miller is thinking in terms of a 
pattern accumulator with dual bag- 
turners: the bag patterns are first 
formed and stored on the accumula- 
tor, then discharged to a roll table 
and elevator mechanism; while one 
pattern on the elevator is discharged, 
a new one is being formed. 

To be sure, faster 'palletization in- 
creases the cost of the palletizer— 
some $5,000 in Miller’s case. But, 
since the capacity can sometimes be 
doubled, the cost of an extra unit 
may thereby be saved. 

Capacity of automatic bag pallet- 
izers is a function of several variables, 
particularly the number of bags per 
pattern; the higher the number per 
pattern, generally, the higher the ca- 
pacity. Regular-speed palletizers op- 
erate at rates up to 30-35 bags/min- 
ute but, at the moment, many 
chemical and fertilizer filling lines 
operate at half that rate, or less. 

How They Work: The Miller unit 
is made up of two roller tables, which 
arrange the bags into a loading pat- 
tern an elevator and a pallet feeder. 
A turn-grid, recessed into one table, 
rises, engages the bags, lifts and turns 
them into position. Once the pattern 
is complete, the bags are mechanically 
pushed onto the pallet in the elevator. 

Lamson’s unit (CW, Oct. 4, p. 55) 
turns the bags by pivoting them 
against a fixed pin as they move on 
a conveyor. 

In Lathrop Paulson’s unit, the bags 
are not turned at all. An eccentric 
device stacks the bags five high. 
Stacks are then dropped before a 
pushing device that forces them onto 
the pallet. A special taping device 
draws a plastic tape taut about the 
top layer. LP claims the pallet load 


is comparable in strength to inter- 
locked pattern loads. 

The Alvey conveyor automatic pal- 
letizer relies on a suction cup device 
to clutch and turn the bags. Neither 
Lamson nor Alvey recommend their 
units for loose-packed material. Mil- 
ler and LP, however, think their units 
may work satisfactorily in some jobs 
involving handling of loosely filled 
bags. 

In the FMC operation, bags are 
routed into the palletizing machine 
via a connecting conveyor system. In- 
coming bags are fed into a short, live- 
roller conveyor on which bags are 
spaced, counted and turned. 

The machine forms a layer of bags 
on a row-by-row basis. After an in- 
dividual row has been formed on the 
roller conveyor, it is transferred to a 
stripper table. When a complete layer 
of bags has been assembled on the 
stripper table, it is transferred to the 
pallet. 

There are two types of pallet 
magazines available from FMC: top 
and bottom feed. In top pallet feed, 
the top pallet is fed into loading posi- 
tion first. Advantage here is in han- 
dling of fiber pallets, disposable pal- 
lets and similar types. FMC says the 
option of top and bottom pallet feed 
is unique with its machine. In the 
main, however, the FMC model dif- 
fers from Lamson models in its meth- 
od of individual layer buildup—i.e., 
before the bags are deposited on the 
pallet. 

Semiautomatic palletizers work in 
a fashion similar to automatics, ex- 
cept that bag turning is performed 
manually by one person. 

The units now being introduced 
handle a variety of pallet sizes and 
types. The Miller and Lamson de- 
vices can be adapted, for example, 
to handle both wood and paper pal- 
lets. Capacity of the pallet magazine, 
of course, is greater for the relatively 
thinner paper pallets. 

How fast makers of chemicals and 
allied products will swing over to 
automatic palletizing will depend on 
many factors, especially initial cost, 
labor costs, and size of the bagging 
operation. 

Some recent developments, however, 
highlight the widening scope of efforts 
to design new, faster and cheaper 
machinery. And that could fore- 
shadow the end of costly manual pal- 
let handling. 
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HARSHAW ANNOUNCES sg 


aluminum chelate PEA- 


A NEW VERSATILE CHEMICAL WITH GREAT PROMISE 








The Harshaw Chemical Co. is the first commercial 
producer of Aluminum Chelate in the United States. 


We have prepared a Technical Data Sheet which describes 
the characteristics of Harshaw Aluminum Chelate PEA-1, 
and also discusses suggested applications. A copy of this 
can be obtained by contacting the New Products Depart- 
_ ment, The Harshaw . 
Chemical Company, — 
Cleveland 6, Ohio. THE HARSHAW CHEMICAL CO. 


1945 East 97th Street ‘ (GS 7-diclalo Meo @); 
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Disease Identification Calls for New Drugs 


This week, a newcomer joins the ranks of chemicals 
designed to identify specific diseases quickly and ac- 
curately. The new drug, first of a series of simplified 
blood diagnostics planned by Warner-Chilcott (Morris 
Plains, N.J.), helps find kidney damage by quantitatively 
determining blood urea-nitrogen. It reflects the drug 
industry’s spurt in research that has pushed sales of 
diagnostic agents to $35-40-million/year. 

George Phillips, director of biochemistry at Warner- 
Lambert’s research institute, which does the testing 
for manufacturing affiliate Warner-Chilcott (both are 
divisions of Warner-Lambert Pharmaceutical Co.), says 
the new diagnostic cuts testing time from 2! hours to 
¥2 hour. Such speed is important, for example, in 
checking the functioning of an artificial kidney during 
surgery. 

The simplicity of the W-L test achieves another goal 
of chemical disease identification. The procedure is 
based on paper chromatography. Blood serum travels 
up the paper strip by capillary action, goes through 
a series of reagents banded on the paper. Color 
changes indicate whether the nitrogen level is normal, 
slightly elevated, or high. 

Such tests still require professional help in execution 
and administration, of course, but they do ease the 
medical technician shortage a little and also help assure 
correct diagnosis in difficult cases. (A recent study of 
more than 1,000 patients autopsied at the Veterans 
Administration Hospital, Washington, D.C., revealed 
over 16% had incorrect diagnosis before death.) 

Pushed by Many: There are hundreds of these agents 
—called both diagnostics and diagnostic aids — now 
available, although relatively few drug firms are push- 


CW PHOTO—LIONEL CRAWFORD 


ing their development. Perhaps most active in the field 
are Difco Laboratories (Detroit); Hyland Laboratories 
(Los Angeles), division of American Hospital Supply 
Corp.; Abbott Laboratories (North Chicago, IIl.); 
Merck Sharp & Dohme; Ciba; Cutter; Squibb; Eli 
Lilly; Sylvana Chemical Co. (Orange, N.J.); the Ortho 
Research Foundation (Raritan, N.J.) of Johnson & 
Johnson; Miles Laboratories, Inc. (Elkhart, Ind.); 
Warner-Chilcott; and Parke, Davis. 

Their approaches to diagnostic development are 
varied, but their objectives are the same: to augment 
the physician’s skills in tracking down or controlling 
disease. 

Difco straddles two major fields of diagnostics re- 
search, antigens (and antisera) and tissue cell cultiva- 
tion aids. Antigens, for example, are used in the 
diagnosis of syphilis. Tissue culture has been import- 
ant in identifying cancerous cells. 

Hyland puts out a line of about 75 blood diagnostic 
reagents, has developed rapid slide-tests for deter- 
mining if certain blood factors — caused by certain 
diseases — are present. And the firm is about to reveal 
a test, based on determining the presence of a char- 
acteristic protein, that detects severe inflammation or 
tissue-destroying ailments such as arthritis or cardial 
infarction. 

Parke, Davis manufactures a range of diagnostics, 
including the well known Schick test — a toxin for 
determining susceptibility to diphtheria. 

Abbott stresses use of radioisotopes in probing 
disease, and Sylvana is concentrating on fluorescent 
reagents for rapid identification of microorganisms and 
antigens in tissue. Many other firms are similarly 
selective in their research. 

This week, Ames Co., Inc., division of Miles Lab- 
oratories, is out with a new compact diagnostic work 
kit called Clinilab, which the firm says is designed 
to enable doctors to “perform essential laboratory urine 
and other studies inexpensively and with ease — in the 
office, clinic, or hospital ward.” It contains reagents 
for quantitative estimation of urine-sugar, for testing 
for proteinuria and glycosuria, ketonuria and ketonemia 
and bilirubinuria, and for occult blood in urine, feces 
and body fluids. The five tests feature optimal sensi- 
tivity and simplicity, Ames reports, require no heating, 
mixing of reagents, additional equipment, filtering or 
centrifuging. Only minutes are required to complete 
the entire battery of tests. 

Emphasis on Accuracy: Warner-Lambert’s Phillips 
reveals his firm is working on a rapid test for deter- 
mining blood cholesterol levels — important in current 
studies of heart ailment causes — designed to have 
unusual accuracy. And he is hopeful about the chances 


Warner-Lambert’s Phillips seeks speedier tests. 
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New Diagnostics Help Physicians Pinpoint Ailments 





CONDITION DIAGNOSTIC AGENT 


MODE OF ACTION PRODUCER 





Pheochromo- 
cytoma 


methanesulfonate 


disodium salt of 
N,N’-adipyl-bis- 
(3-amino-2,4,6-triiodo ) 
benzoic acid 


Biliary disease 


Heart, etc. 
3,5-diacetylamino- 


Opiate overdosage | N-allylnormorphine 


hydrochloride 


Blood shortage Evans Blue dye 


MPLAS! 


Some forms of can-| mixed reagents 


cer, jaundice, etc. 


Kidney inulin 


Coccidioidomycosis 
(respiratory 
infection ) 


filtrate extract of 
Coccidioides immitis- 
fungus 


Foreign bacteria 
or proteins 


fluorescent labeled 
antibodies 


Diabetes 
with enzymes 





of developing diagnostic agents for ailments (including 
mental disease) that cannot now be readily detected 
by chemical means. 

To strengthen its hand in the diagnostics field, 
Warner-Chilcott recently changed the name of its 
laboratory supply division to General Diagnostics Di- 
vision, and appointed Raphael Cohen as director. 
Cohen expects to launch several new diagnostics this 
year, discloses that a novel radiopaque material is 
under development. 

His major concern: “to help the clinical laboratory 
establish accuracy and precision in testing by making 
available diagnostic reagents and testing methods that 
simplify and strengthen these procedures.” 
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methylglucamine salt of 


2,4,6-triiodobenzoic acid 


Yellow tape impregnated 


Adrenolytic Ciba 


Radiopaque agent Squibb 


Radiopaque agent Squibb 


Competes with narcotics at 
their site of action 


Merck 


Measures blood volume by 
color it imparts to blood 
stream 


Measures blood levels of an 
enzyme, alkaline phosphatase, 
which rises when liver tissue 
is damaged 


Warner-Chilcott 


Warner-Chilcott 


Measures rate fluid passes 
through kidney 


Warner-Chilcott 


Skin test shows sensitivity to 
infecting agent 


Cutter 


Specific stains for protein, 
bacteria or viruses 


Sylvana Chemical 


Colorimetric determination 
of urine sugar 


Eli Lilly 
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ay 


ENOGRAFIN 


30% 
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A spate of basic research is also helping to brighten 
the potential of diagnostics. For example, a unique 
test for singling out prediabetics — persons likely to 
get the disease — was recently unveiled at a New 
York Academy of Sciences meeting sponsored by 
Upjohn and Farbwerke Hoechst A.G. 

The test, combining conventional glucose tolerance- 
testing with the use of cortisone, was described by 
Stefan Fajans and Jerome Conn of the University of 
Michigan medical school (Ann Arbor). 

But there are still many problems to solve in the 
diagnostics area of medicine. Turning this task into 
opportunity is enough to keep chemical and phar- 
maceutical researchers busy for a long time. 
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“‘this reactive reducing gas is a strong 


Lewis acid and burns with a high flame speed 


and an extremely high heat of combustion” 


DIBORANE B.H, 


Q. Mr. Ferrick, what is Diborane? 


A. Diborane is the simplest compound of boron and 
hydrogen. For many years a laboratory curiosity 
because of its unusual bonding, it is now the first 
commercially available boron hydride and is the 
basic building block of boron hydride chemistry. 
Diborane reacts with many organic functional 
groups, adds to carbonyl groups and double bonds, 
complexes with ethers and amines, and decomposes 
thermally to give higher boron hydrides, such as 
Pentaborane and Decaborane, and elemental boron. 


Can you mention a practical industrial use for this 
highly reactive gas? 


It can be used to prepare a series of Trialkyl Boranes, 
which are excellent catalysts for vinyl polymeriza- 
tion. Special Trialkyl Boranes could be made from 
Diborane and olefins; the corresponding alcohol or 
the primary alcohol by rearrangement, can be ob- 
tained by oxidation and hydrolysis. 


What are some of the industries that might utilize 
Diborane? 


. The petroleum industry, as one example, could up- 
grade waste olefinic gases by reaction with Diborane. 
Some patented uses are known. For instance, cata- 
lyst*manufacturers can increase the acidity and add 
some very interesting properties to silica-alumina 
catalysts by impregnation with Diborane. Other in- 


JALLERY 


CALLERY CHEMICAL COMPANY 
EEE 


Phone: FOrest 4-1130 


Frank G. Ferrick 

B.S., Holy Cross College 

M.S., University of Notre Dame 
industrial Products Department 
Callery Chemical Company 


dustries exploring its possibilities include producers 
of amines, polymers, transistors, and rubber. Also, 
Diborane is a basic chemical in the production of 
boron-based high-energy fuel. 


. How can the polymer industry use Diborane? 


. In addition to its patented use as a catalyst for 


ethylenic polymerization, Diborane reacts at low 
temperatures with ethylene oxide to form a solid 
wax-like polymer and with propylene oxide to give a 
liquid polymer. 


- Does Diborane have any special advantage as a 


selective reducing agent? 


. Yes, Diborane rapidly reduces the normally stable 


carboxylic acids in non-aqueous systems. Also it 
reduces acid chlorides more slowly than it reduces 
nitriles or carboxylic acids, in contrast to the rela- 
tive reducing rates of Sodium Borohydride in diox- 
ane. Diborane also reacts much more rapidly with 
nitriles than with esters; the reverse is true for 
Lithium Borohydride. 


. Is Diborane readily available? 


. Yes. It’s now available in pound quantities for de- 


velopmental uses. Shipments are made in com- 
pressed-gas cylinders under special ICC permits. 
Callery’s very economical large-scale process is ex- 
pected to enable Diborane to become eventually an 
industrial process chemical. For data about handling 
and shipping Diborane, please request our Handling 
Bulletin C-021. 


Write or phone for specific information on Diborane. 
TWX: Perrysville, Pa. 117 
9600 Perry Highway, Pittsburgh 37, Pennsylvania 
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U.S. import restrictions on foreign-made hardwood plywood are 
being pushed by U.S. plywood makers under the escape clause of the U.S. 
Trade Agreements Act. The proposal—now undergoing scrutiny in Tariff 
Commission hearings—could have far-reaching effects on chemicals used 
to make plywood. For example, demand for urea glues could be materially 
affected, since these resins find their biggest plywood markets in manu- 
facture of hardwood products (CW, Nov. 22, ’58, p. 65). 





The action was initiated primarily to curb U.S. imports of 
Japanese-made plywood, which constitutes bulk of U.S. purchases of 
foreign plywood products. But vehement opposition to the import restric- 
tions is also coming from the Philippines; that country supplies about 10% 
(58) of U.S. hardwood plywood imports, also sends timber to the Japanese 
plywood industry—hence would be hit two ways by the curbs. 


Meanwhile, U.S. plywood producers warn that their industry 
could be wiped out if restrictions are not imposed to counteract relatively 
low labor costs in Japan. U.S. plywood employment, production and 
profit data were stricken from the records on basis of alleged unreliability. 


Long-distance shipment of large volumes of liquid helium will be 
possible, as a result of a new semitrailer-mounted helium liquefier devel- 
oped by the U.S. Navy. The unit—now being constructed by Air Products, 
Inc. (Allentown, Pa.)—will be able to liquefy 35,000 standard cu. ft./day 
of 99.98%-pure gaseous helium. Seven hundred and forty times more 
liquefied helium can be transported in a tank car that holds the same 
volume of helium gas. 





The advance will soften one competitive edge—ease of shipping 
—that argon has heretofore held over helium, may thereby help govern- 
ment officials sell private industry on the feasibility and profitability of 
helium extraction and marketing (see page 86). 


Meanwhile U.S. argon capacity continues to climb on the coat- 
tails of expanding oxygen and nitrogen capacity. Newest air separation 
plant to come onstream is a $1.75 million unit put up in Los Angeles by 
National Cylinder Gas Division of Chemetron Corp. The installation— 
which can turn out 35 tons/day of liquid oxygen, nitrogen and argon— 
is adjacent to NCG facilities that now produce oxygen, nitrogen, hydrogen 
and acetylene. Other NCG gas-producing plants in the West are located at 
San Leandro, Calif.; Portland, Ore.; Seattle, Wash.; Salt Lake City, Utah. 





Oxygen production is also getting a big push in Canada. Amer- 
ican Air Liquide (New York) reports that it has been commissioned to 
build a third Oxyton unit for Dominion Foundries and Steel, Ltd., in 
Hamilton, Ont. Capacity: 150 tons/day of oxygen; it will boost Dominion’s 
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total oxygen capacity to 350 tons/day, make the firm largest producer of 
the gas in Canada. 


Reports of imminent sales of government-stocked copper have 
sent Western mining interests into a flurry of activity aimed at blocking 
metal sales. The federal move could put 128,900 tons of copper into 
civilian markets (in maximum lots of 5,000 tons/month). The copper in 
question was stockpiled under the Defense Production Act, is not included 
in the national strategic stockpile from which it could be removed only 
through Congressional approval. 





Late last week a resolution was passed in the Senate to hold 
the copper in stock virtually indefinitely; the resolution now goes to the 
House. Meanwhile, a statement from the office of Civil and Defense 
Mobilization, assuring the miners that the stocked copper would be dis- 
posed of in a manner that would not disrupt markets, is considered 
unsatisfactory. The solution that would please copper miners most would 
be permanent absorption of the DPA stocks into the strategic stockpile. 

- 

Anguished protests by Southern fertilizer dealers have come as 
an aftermath to reports that growers of dark tobacco are using too much 
fertilizer—especially nitrogen-type materials. Recommending reduced 
fertilizer application is the tobacco industry’s Tobacco Quality Improve- 
ment Committee; the group (which recently met in Madisonville, Ky.) 
includes representatives of every part of the dark tobacco industry, the 
universities of Tennessee and Kentucky, the Dark Tobacco Assn., and 
the federal grading service. 





Growers of Green River-type tobacco increased use of commer- 
cial and natural fertilizer in the past few years to boost yields of heavy 
grades of burley tobacco used in filter-type cigarettes. Although produc- 
tion was increased, it may have been at the expense of quality. Nonetheless, 
growers have reaped bigger profits as heavy demand sent prices soaring 
from 25¢/lb. to as much as 70¢/lb. 


But now comes the committee’s go-easy warning on fertilizer 
use. This group believes that tobacco demand by filter-tips (now represent- 
ing about 50% of the total cigarette market) is leveling off, and that 
continued sacrifice of leaf quality may bring loss of U.S. tobacco export 
markets “forever.” 


SELECTED PRICE CHANGES—WEEK ENDING APRIL 20, 1959 
Change New Price 
UP 
Coconut oil, crude, tanks, Pac. Coast .. $0.005 $0.0205 
Copra, Atl., Gulf Ports, c.i.f., ton 10.00 270.00 


Petrolatum, USP, soft yellow, dms., c.l. .P 0.00375 0.07125 
Oiticica oil, liq., dms. ee = .. 0.005 0.22 


DOWN 








Cocoa butter, bgs. ; Fats ie 0.01 0.74 


All prices per pound unless quantity is.quoted. 
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designed to give 
full protection for your products! 


KRAFT BAG CORPORATION, through 
correct construction of your multiwall shipping 
sacks, will reduce seepage and spoilage of 
contents while minimizing your shipping and 


storage problems, 


If your product fits into a bag — 





let us make the bag to fit your product! 


KRAFT BAG CORPORATION 


Gilman Paper Company Subsidiary 
630 Fifth Ave., N.Y. 20,N.Y. * Daily News Bidg., Chicago 6, Ill. 
Integrated mills at St. Marys, Georgia and Gilman, Vermont 


0 We are interested in improving our bag. 
, ; Wy 
0 Weare interested in your Kraftpacker. q 


KRAFTPACKER cn 


 ,, 
ADDRESS - . — 
ie eee eee 
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IMAGINATION IN SPACE 


Since Creation, man has looked out on space. 
At first, unknowing and incurious; then with 
the beginnings of understanding; now free 
and able to explore. Yet to move in space 
calls for wholly new concepts of energy. 

This, then, is the working philosophy of 
Hercules in chemical propulsion: To design 
and manufacture highly concentrated packages 
of energy as propellants and rocket motors; 
each compatible, controllable, predictable; and 
each perfected for its specific mission. 

HERCULES’ BACKGROUND: A half-century of 
creative imagination in the evolution of propellants, 
from shotgun powder to space propulsion; encompassing 
research, design, engineering, and staff organization 
for the production of the most advanced propellants. 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware 





Fault-Finding Cuts Breakdown Frequency 


The data above points up one of 
the most effective ways of reducing 
the breakdown frequency of complex 
processes: Based on such data are 
programs that pinpoint failure causes, 
and analyze and correct them. Key 
to the best of these programs is sta- 
tistical analysis—and this week Du 
Pont is offering in-plant experience 
that proves the merit of this type of 
corrective maintenance. 

The statistical techniques are cut- 
ting engineering time and cost by 
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reducing the amount of intuition and 
trial-and-error in the solving of equip- 
ment failure problems. For example, 
one plant was plagued by control- 
valve failures, and engineers were as- 
signed to come up with a new de- 
sign. But statistical analysis showed 
that 90% of the valves were failing 
within one month, although they 
should have lasted a year. This anal- 
ysis pinpointed the probable cause 
of failure as either defective materials 
or improper installation. And, when 


mechanics were trained to install 
and adjust the valves properly, both 
failures and need for a new design 
were eliminated. 

In another case, electron-tube fail- 
ures were causing considerable proc- 
ess downtime. Statistical analysis 
showed that a high percentage failed 
during the first few hours; it set the 
cause as defective tubes. Data also 
showed that it would be less expen- 
sive to put all electron tubes on 24- 
hour test when received from the 
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For quality to suit any process 
requirement...deliveries sched- 
uled to match your operations 
...technical service to help with 
storage, handling and use prob- 
lems...make Olin Mathieson 
your prime source for ethanol- 
amines. 


Mono-, di-, and tri-ethanola- 
mine are shipped in tank car, 
tank truck and drum lots from 
Brandenburg, Ky. Truck and 
drum shipments, from local 
distributors, are also available. 


NEW-—Technical data sheets 
are available on the Mathieson 
ethanolamines. Write or call 
today. 


OLIN MATHIESON 
CHEMICAL CORPORATION 
Chemicals Division - 745 Fifth Ave., N.Y. 22, N. Y. 

6848 
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PRODUCTION 


maker, rather than replace the new 
tubes that failed when installed in 
operating equipment. 

New Responsibilities: Statistical 
analysis isn’t new, of course. But 
only within the past couple of years 
have Du Pont plants been applying 
it as a corrective maintenance aid. 
The technique was developed for plant 
applications by maintenance  con- 
sultants of the company’s Engineering 
Service Division with the aid of plant 
maintenance departments. But plant 
usage still isn’t widespread. 

“Sometimes solutions of failures 
are obvious,” says Jesse Jessen, ESD 
maintenance consultant supervisor. “A 
history of failure causes in the plant 
maintenance records often provides 
an answer. But sometimes it is dif- 
ficult to accumulate adequate histo- 
ries. Statistical analysis helps when 
the equipment is new or when the 
failure problem is difficult to solve. 
It’s still a pretty sophisticated tech- 
nique for many plants.” 

But maintenance engineers at many 
companies point out that any formal 
corrective maintenance program is 
in itself, a sophisticated form of 
maintenance. Most firms do a cer- 
tain amount of corrective mainte- 
nance without much thought about 
giving it a title. The formal approach 
is usually an outgrowth of a well- 
established preventive maintenance 
program. 

The increase in automated or con- 
tinuous processing has stressed the 
need for well-planned preventive 
maintenance programs. The aim is to 
improve the chances of shutting down 
processes according to production 
and maintenance schedules rather 
than because of equipment break- 
down. And, as the data above shows, 
equipment shutdowns can be re- 
duced, predicted with a higher degree 
of accuracy when corrective mainte- 
nance pushes more and more failures 
into the period when parts are ex- 
pected to wear out. 

Preventive and corrective 
nance can reduce the number of 
shutdowns, cut shutdown time as 
well. Jessen points out that only about 
25% of unplanned repair time is 
spent making repairs. The other 75% 
is spent in disassembling and reassem- 
bling other parts to get at the one 
being repaired. The penalties of un- 
planned interruption of production, in 
terms of loss of product, usually far 


mainte- 


exceed the actual maintenance cost 
of making the repairs. 

Corrective maintenance programs 
supplement preventive maintenance 
by analyzing the equipment that ap- 
pears too often on preventive main- 
tenance schedules, may ultimately 
help schedule much preventive main- 
tenance servicing at less frequent 
intervals, reduce daily maintenance 
costs. Schedules for preventive main- 
tenance are based on past experience, 
on servicing recommendations from 
the manufacturer and on statistical 
methods of frequency that show the 
risk of not overhauling parts on which 
little servicing information is avail- 
able. 

Failures that appear too often on 
equipment history cards are also in- 
cluded in corrective maintenance pro- 
grams. (If a plant has no preventive 
maintenance program, equipment his- 
tories are, of course, the only source 
of data.) The history cards include 
a description of the repair job, the 
materials, cost, and cause of failure. 
Some plants no longer use history 
cards, obtain failure information by 
processing punched cards. 

Three to Blame: There are three 
categories into which failures are 
generally classified at many companies. 
These are: obsolescence, deteriora- 
tion and malfunction. Statistical 
analysis is most useful in pinpointing 
malfunctions, which are the failures 
that occur without warning. Obsoles- 
cence is a relative thing, may be due 
to any number of factors. Deteriora- 
tion may be measured by increased 
maintenance costs, greater produc- 
tion-time loss, increased operating 
loss (e.g., loss in process yield). 

In the Du Pont statistical analysis 
of failures, actual or predicted fail- 
ures are plotted graphically on prob- 
ability paper (percent probability of 
failure vs. operating hours). The 
probability paper is scaled so that the 
normal frequency distribution curve 
(called a mortality curve) has three 
distinctly different sections, indicated 
by distinctly different slopes on the 
curve, and designated “infant mor- 
tality,” random failure and wearout. 

Probability paper is also scaled so 
that the mortality curve would appear 
as a Straight line if the failures follow 
a normal pattern—that of the standard 
bell-shaped curve. 

The first section shows infant mor- 
tality failures. These occur during the 
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New from Research: Now you can get 99% + propylene in large quantities. 
Isooctenyl Alcohol 3 ¥ -4|| | For the first time this high-purity raw material — essential 
Isoocteny! Chloride to polypropylene manufacture —is available in 
C,, Olefins ja commercial volume. Whatever your needs — cylinder, 

a } transport or tankcar — Sinclair can make prompt 
a —— Ho ell shipments direct from their new unit at Marcus Hook, Pa. 

















Take advantage of this new high-purity product. 
Just write or call us for complete information and samples. 














“SINCLAIR PETROCHEMICALS, INC. 
Subsidiary of Sinclair Oil Corporation 
600 Fifth Ave., New York 20, N. Y.—Phone Circle 6-3600 * 155 North Wacker Drive, Chicago 6, IIlinois— Phone Financial 6-5900 
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here’s the story 


of the WKE approach to 
modern plant develop- 
ment...and how it con- 
sistently has produced the 
right plant for the need— 
on schedule, within budget 
—the world over. 


send for a copy 


The men of WKE have a story to tell 
through the pages of this new book 
just released. You'll be interested if 
you are concerned with a sound, 
proved, profitable approach to plant 
expansion or development. 


Western-Knapp Engineering Co. 


SAN FRANCISCO « New York « Chicago «Hibbing 





AMMONIUM 
PERSULPHATE 


BERKSHIRE CHEMICALS, Inc. 


€30 Third Ave., New York 17, N.Y. Telephone: YUkon 6-8855S 
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first few operating hours, are caused 
by defective parts, improper installa- 
tion. The control valve and electron- 
tube failures described above are ex- 
amples of infant mortality. 

The next section of the curve 
indicates the probable number of 
random failures. Most of these 
failures are typified by “out of con- 
trol” operating conditions (e.g., dirt, 
lubrication troubles, process upsets), 
occur during the mid-period of equip- 
ment operation. 

Preventive maintenance will not re- 
duce the number of random failures. 
For example, in one plant, the springs 
of a vibrating screen in a _ batch 
screening operation broke excessive- 
ly. A mortality curve indicated ran- 
dom failure. Operating procedures 
were studied, and it was noted that 
the screen was stopped after each 
batch, wasn’t started again until the 
next batch of material began to build 
up on the screen. Excessive load at 
startup of the screen weakened the 
springs, caused them to fail. When 
the screen was run continuously, ran- 
dom failures were eliminated. 

The final section of the mortality 
curve shows wearout. If wearout is 
premature, it indicates that new de- 
sign or new materials should be con- 
sidered. “The corrective action pat- 
tern usually shows that this actual 
engineering design work will be the 
last consideration,” says Meredith 
Smith, statistical analyst in ESD’s 
maintenance consulting group. 

The ESD maintenance consultants 
are also experimenting with devices 
to assure recording of complete 
equipment failure histories. One in- 
strument—a $6,000, 20-channel re- 
corder, called the Centralograph— 
permits punch-tape recording of the 
reasons for equipment failure. The 
recorder, made by Ericsson Tele- 
phone Co. (Sweden), operates on low, 
telephone voltage (26-32 volts). An- 
other device is a single-unit recorder | 
and totalizer made by Standard In- 
strument Corp., division of Heat- 
Timer Corp. (New York). 

But these devices won’t analyze or 
correct the equipment failures. That 
is where corrective maintenance | 
comes in. As automation makes cor- 
rective maintenance problems more 
difficult to solve, the use of statistical 
analysis is bound to grow, says Jes- 
sen, “unless something a lot better | 
comes along to take its place.” 
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There's a (iss) 


steel container 
to meet 
almost every 


shipping need 


Example: 


chemicals for cleaning 


Shipments of countless products travel safely, their 
purity assured, in carbon or stainless-steel shipping 
containers from United States Steel. 

Whatever your product, USS steel drums and pails 
offer the ultimate in protection in chemically clean 
steel containers in a variety of sizes and closures. 
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They represent the largest, most complete line avail- 
able, for products as varied as paint and petroleum, 
chemicals and food, additives and essences. 


Factories: Los Angeles and Alameda, Calif. » Port Arthur, Texas 
Chicago, Ill. » New Orleans, La. * Sharon, Pa. » Camden, N. J. 


United States Steel Products 
Division of 
United States Steel 





* New Organophilic ASP’s .. . surface modified 
aluminum silicate pigments designed for organic service 


Now the superior performance exhibited by ASP’s in aqueous systems is 
available for organic systems. M & C-developed methods bring a new 
line of aluminum silicate pigments which are organophilic with “‘hydrophobic’”’ 
properties—they take to organic liquids but shun water. The Surface 
Modified ASP’s offer these advantages: (1) excellent suspension, (2) im- 
proved flow, (3) little emulsification, (4) fast dispersion, (5) easy wetting. 
This performance is due in part to the ability of these new ASP’s to 
resist physical adsorption of water during storage, resistance to changes 
brought about by the presence of small amounts of water in organic systems, 
and on affinity exhibited for them by organic systems. Put aluminum 
silicate pigments to work in your products. This is a starred item .. . check 
and send in the coupon. 


Superiority of Surface Modified ASP's shown in unretouched photograph of settling 
4 test. Equal amounts of Surface Modified ASP and precipitated CaCO3 were 
added to mineral spirits, bottles shaken and picture taken 30 minutes later. 


Better, Low-Cost Suspending Agent— Settling Time... Material Costs of 
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new Attagel® 20 Attagel 20 Formulations 
Serving equally well in both organic and aqueous systems j 
as suspending, emulsifying or thickening agents, new 

Attagel 20 is a colloidal grade of attapulgite. Attagel 20 

disperses to an average particle size of less than 0.1 

micron—in organic systems directly with use of a sur- 

low material costs for new Attagel 20. In this evaluation 

the system was a red oxide-titanium dioxide pigment 

ground in a medium oil alkyd and reduced with mineral Vv wv - 
spirits. Pigment and oil percentages were kept constant: Attegel 20, % 0.00 2.50 | 5.00 
13.50 red oxide, 1.50 TiO», and 10.00 alkyd (50% NVM). - tictad 

100 ml of each sample was allowed to settle for 96 hours. Surfactant, % 0.00 0.83 1.70 
Attagel 20 to surfactant was 3:1—however, the optimum Pigment-Oil, % 25.00 25.00 | 25.00 
ratios for other pigment combinations can vary and agen i : ; z 
should be determined for each formulation. If you use Raw Materials, 
emulsifying, thickening, or suspending agents—for organic approx. cents/Ib. 7.0 . 7.6 | 7.9 
or aqueous systems—you too can benefit from new 
Attagel 20. Investigate . . . check and mail the coupon. 


factant, in aqueous systems by application of high shear. 
The gradations in the graph denote appearance at end of 


The illustration shows the suspending characteristics and 
the settling period—(white is clear liquid). Ratio of Mineral Spirits, % 75.00 71.56 | 68.30 
6846 Essex Turnpike, Menlo Park, New Jersey 














Leaders in creative use of non-metallic minerals 
Export Department: Room 150, Garden State Parkway, Menio Park, N.J. (Cable Address: ‘‘MICOR"’) 
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** Wax Refining— POROCEL adsorbent 
assures superiority of wax products 


POROCEL, activated bauxite, is the stellar performer 
in wax refining, with its unique selective adsorptivity 
producing paraffin and high melting point micro- 
waxes which are six-ways superior: (1) water-white, 
(2) odorless, (3) tasteless, (4) oxidation-resistant, 
(5) low-acidity, (6) stable in demulsibility. For 
refining there’s now a choice of traditional static-bed 
percolation equipment and M & C’s new patented 
continuous percolation process. In both processes, 
POROCEL adsorbent gives performance unexcelled 
for refining waxes, lube oils, and specialty oils such 
as turbine and electrical insulating oils. This item 
is starred on the coupon .. . check it. 





Development Engineers: are you looking 
at the pattern for a better product? 


The illustration shows at 35,000 magnification the needle- 
like structure of attapulgite. Imagination in application is 
putting M & C’s Attapulgus Clays processed from atta- 
pulgite into new uses by capitalizing on their chemical 
inertness and special physical characteristics: 


high surface area . . . adsorbs, desiccates, catalyzes, buffers 
colloidal . . . gels, imparts thixotropy, emulsifies, binds, 


suspends 
high liquid adsorption 
low bulk density 


“Imaginapplication” of these 
properties led Attapulgus Clays 
into such diverse jobs as carriers 
for liquids, dispersing small quan- 
tities uniformly through large 
masses of solids or dispensing 
easily as solids; binding foundry 
sands; cleaning floors—and furs; 
thermal insulation; absorbing 
moisture in solids to shorten dry- 
ing cycles; and high temperature 
mastic sealing . . . jobs now per- 
formed better than before and 
like-as-not at less cost—thanks 
to the properties built-in by 
nature. Look into the possi- 
bilities for improving your prod- 
ucts with the Attapulgus Clays 
... use the coupon. 


*Methylene Blue concentrations 
were determined using the 
Klett-Summerson Photometer, 
No. 66 Filter, 10 mm. cell. 


R;: Evaluate Pharmasorbs’ high adsorption capacity 
in pharmaceutical preparations 


The Pharmasorbs are M & C Research’s newest development. They origi- 
nate in attapulgite which is selectively mined, then processed and acti- 
vated for pharmaceutical use in two grades—Regular and Colloidal. 
Their high adsorptive powers are demonstrated in the graph. Other 
studies indicate the potential of the Pharmasorbs in formulating intestinal 
adsorbent preparations for treatment of enteric conditions . . . five to 
eight times the adsorptive capacity of kaolin for the alkaloids strychnine, 
atropine and quinine . . . five times superior to kaolin as adsorbent for 
diphtheria toxin . . . marked superiority over kaolin in adsorbing staphy- 
lococcus aureus. This high adsorptivity also suggests application of the 
Pharmasorbs to development of purification procedures and to acid neutrali- 
zation. Perhaps these new adsorbents, in these or other jobs, can be your 
way to new, better preparations . . . evaluate them . . . send the coupon. 








Methylene Biue Concentration in Equilibrium Solution 





Sen et a | 
22 e §:s $ wn 
Gm. Clay/100 mi. Solution 


Adsorption of Methylene Blue from aqueous solution 
(120 mg./100 ml.) by Pharmasorbs and Kaolin, N.F.* 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
6846 Essex Turnpike, Menlo Park, N. J. 


Use this quick two-check coupon > 


¥ your product interest . . . (si Whanaabied tos 
Vv what you need to get tests started . . . (_] *Organophilic ASP's; 
we'll fill your requests immediately. 
For more data, see your 1959 Chemical Materials Catalog, Pages 192-196 


‘Porocel Adsorbent; 
Pharmaceutical Ingredients; New Attagel 20; 
| Attapulgus Clays 


Please send, without obligation: 


4 { | data; [| samples; prices; 


technical representative 








compony 





address. 





city 
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MARKETS 


(million cubic feet) 


Argon and helium output: the upward trend... 












































Helium and Argon: Rare Gases Du 


Look for stepped-up U.S. consump- 
tion of argon and helium over the 
next couple of years. Fast-rising de- 
mand seems a certainty as a result 
of a brace of recent developments in 
the rare-gas industry. 

Cases in point: 

e Alleviation of the current acute 
helium shortage by construction of 
two new producing facilities. One is 
a privately owned helium plant; it’s a 
precedent-setting move that may spur 
further departures from strict U.S. 
government monopoly of helium pro- 
duction. 

e Special fabricating techniques 
used in manufacture of supersonic 
aircraft that will boost argon de- 
mand. 

Helium Hike Ahead: Spurred by a 
continued anxiety about the growing, 
supply-pinching demand for helium, 
the government has started construc- 
tion of another helium extraction 
plant. 

The new facility, the U.S.’s fifth, 
is being put up at the Keyes natural 
gas field near Boise City, Okla., by 
The Fluor Corp. (Los Angeles). It is 


a $12-million installation that will be 
able to produce some 200-290 million 
cu.ft. of helium annually from 
throughput of 70 million cu.ft./day 
of a natural gas that contains 2% 
helium. Completion date: mid-’59. 

But much more interest is dis- 
played in the nation’s first privately 
owned helium plant now being built 
by the recently formed Helex Co., a 
firm jointly owned by Air Products 
(Allentown, Pa.) and Natural Gas 
(Omaha, Neb.). Helex’s $13.5-million 
helium plant, near Sunray, Tex., will 
have a capacity of about 260 million 
cu.ft./ year. 

These two new plants will boost 
total U.S. helium capacity to about 
900 million cu.ft./year—well above 
the current 360 million cu.ft. of gov- 
ernment-owned capacity. Biggest fed- 
eral plant, at Exell, Tex., has 20-mil- 
lion-cu.ft./month capacity. Rated 
capacities of the Amarillo, Tex., and 
Otis, Kan., plants are each about 5 
million cu.ft./month. New sources of 
helium-containing natural gas for 
processing are being sought for the 
Navaho, N.M., helium plant, which 


the government shut down last fall. 

Unwanted Monopoly: Meanwhile, 
the government is lining up a program 
that would permit private-plant re- 
covery of some 3 billion cu.ft. of 
helium. By guaranteeing new pro- 
ducers a market for helium, the gov- 
ernment hopes to encourage recovery 
and conservation of this defense-vital 
gas, which is now being irretrievably 
lost by natural gas producers. 

Several large chemical firms have 
reportedly expressed interest in heli- 
um production, but Helex is the only 
one with a plant on the way. 

The government’s concern stems, 
of course, from the importance of 
the gas to defense projects such as 
welding of light alloys for construc- 
tion of jet planes and rockets; pro- 
duction of new metals such as ti- 
tanium and zirconium (which must be 
made in an inert atmosphere of heli- 
um or argon); low-temperature tech- 
nology; and inflation of lighter-than- 
air craft. 

Argon Ascendency: Partly because 
of the limited helium recovery ca- 
pacity, argon production has steadily 
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or Big New Boosts 


widened its lead over helium output 
(except during the ’58 recession peri- 
od (see graph). But other reasons are 
likely more significant. Argon capac- 
ity in the U.S. is, of course, tied to 
the booming oxygen-nitrogen indus- 
try and thus is quite adequate to sup- 
ply all foreseeable requirements; al- 
though demand is_ expected to 
increase rapidly in the next few years. 
Producers can usually tap off and re- 
fine argon at any convenient rate to 
meet demands. 

Honeycomb Bonanza: Hottest de- 
velopment in the argon business is in- 
creased emphasis on the technique of 
honeycomb brazing—a method used 
to make structural parts for super- 
sonic military aircraft. It’s conceiv- 
able, notes one argon expert, that 
8-10 million cu.ft./month of argon 
could be sold, beginning almost im- 
mediately, for this honeycomb fabri- 
cation process. These requirements 
account for the bulk of an expected 
120-million-cu.ft./year boost in ar- 
gon demand that will push total 
consumption of the gas to an esti- 
mated 492 million cu.ft./year by 60. 
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This new market will obviously 
have major impact on argon’s current 
end-use pattern, which is roughly 
this: welding, 75% of total argon de- 
mand; manufacture of lamps and 
electronic equipment (i.e., silicon 
transistors, etc.), 15%; production of 
reactive metals (notably titanium and 
zirconium), 10%. 

It’s a moot point how honeycomb 
brazing should be classified in this 
breakdown, but it could be consid- 
ered a form of welding and grouped 
in that category. If it is classified 
separately, argon demand in ’60, say 
some argon marketers, will probably 
be about li!.e this (million cubic feet): 
welding, 279; lamps and _ electronic 
equipment, 56; reactive metal pro- 
duction, 37; honeycomb brazing, 120. 

Welding Overlap: Overlap of heli- 
um and argon markets occurs prima- 
rily in welding applications. Now, long 
range price trends appear to spell a 
decided advantage for argon. Greater 
output has dropped argon prices 
(10¢/cu.ft. in °47, now about 7% ¢/- 
cu.ft.); meanwhile, helium’s price 
shows signs of increasing (it’s tagged 


at argon’s level now but the govern- 
ment plans to boost the price as high 
as 1042 ¢/cu.tt. to pay off new units). 

these trends could, of course, be 
materially altered if private firms be- 
gin producing helium on a large scale. 
But it is too early for predictions. 
the outlook: argon producers (about 
16 firms in the U.S.) can expect a 
decided competitive advantage over 
helium, at least until the early *60s. 

There is, of course, also competi- 
tion between argon and helium in 
other market areas—e.g., production 
of metals such as titanium. But this 
area, right now, is of lesser concern 
because of its relatively small part 
of the total rare-gas consumption, 
If titanium production increases, rare 
gases will gain handily. 

Dioxide Digs Deeper: Topic of 
considerable discussion among weld- 
ing men who attended a recent Chi- 
cago meeting of the American Weld- 
ing Society was steady encroachment 
of carbon dioxide into the domain 
of rare gases in shielded-arc welding. 
Stimulus for development of welding 
techniques using carbon dioxide is 
low price of the more common gas 
—now '2¢ to 1¢/cu.ft. (compared 
with 6-9¢ for argon and helium). 

There are, of course, a lot of weld- 
ing jobs that will always require use 
of the rare gases, but recent tech- 
nological advances have pushed car- 
bon dioxide increasingly to the atten- 
tion of welders. For example, until 
recently, welding with carbon dioxide 
as shield gas was possible only when 
using very-high-current densities; 
hence, carbon dioxide welding could 
be used only in joining very heavy 
sections or in applications using high- 
speed automatic equipment. How- 
ever, technical innovations now per- 
mit use of carbon dioxide in welding 
of much thinner sections, and allow 
its use also in semiautomatic and 
manual procedures. 

It’s too early to predict fully the 
ultimate competitive impact of car- 
bon dioxide shielded-welding techni- 
ques on argon and helium markets; 
but it’s a factor that rare-gas pro- 
ducers can’t afford to ignore. As 
things stand now, there’s little in sight 
to worry rare-gas marketers, who 
can, with reasonable assurance, count 
on new production ard consumption 
records in the next few years. 
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The U.tRAweETs wet 


penetrate, clean, emulsify 


ULTRAWET S5KX 


cuts formulation costs in cotton scouring, wool 
scouring, soaping-off and dye leveling compounds 





ATLANTIC 


PETROLEUM 
CHEMICALS 


Atlantic ULTRAWET 35KX is cutting textile processing costs with an impres- 
sive combination of skills. This superior alkyl aryl sulfonate can be used in 
its concentrated form or built into textile processing compounds for the most 
efficient cotton scouring, soaping-off and dye leveling operations. 


ULTRAWET 35KX < is available in bulk quantity to make a myriad of tex- 
tile processing compounds. It’s particularly easy to handle and store. 


All of our Atlantic ULTRAWeETs, which have exceptionally low unsul- 
fonated oil content, provide outstanding cleaning and wetting ability. In 
concentrations as low as 0.2%, our ULTRAWETS will thoroughly emulsify 
animal grease. In concentrations as low as 0.5%, ULTRAWETS can speed 
wetting and dye penetration. 


Enhance your position with your customers. Keep them informed on 
cost-cutting ULTRAWETS by Atlantic. Ask our sales engineers for sales ammu- 
nition, Write or wire Chemicals Division, The Atlantic Refining Company, 
260 South Broad Street, Philadelphia 1, Pennsylvania. 


LPHIA PROVIDENCE CHARLOTTE CHICAGO LOS ANGELES 
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Interior offices with 
glass fronts for upper- 
echelon executives make 
use of valuable space. 





























Open cubicles for department heads 
is example of simplified division of 
large area using translucent mate- 
rial or cork-paneled dividers. De- 
partmental personnel are adjacent 
to cubicles in spacious open area. 






































Board room and hospitality 
center features glass walls 
for more spacious look, 
latest lighting techniques. 


























Glass walls, air con- 
ditioning, lighting 
compensate for lack 
of windows in in- Chief executive's 
“terior office space. office has prime 
corner location. 



































Stauffer offices show practical use of compact area, incorporate latest office-planning techniques. 


Pack More Efficiency into Office Space 


One outgrowth of the recent revival of capital facil- 
ities expansion in the chemical process industries is the 
swing toward modern, more-functional executive and 
general offices. This has resulted from managements’ 
awareness that proper office planning not only can raise 
employee morale but also save significant sums if 
further changes become necessary. 

To determine which trends will be guiding manage- 
ment in office planning, CW last week talked with New 
York architect J. Gordon Carr, whose office planning 
for such CPI firms as Socony Mobil, Air Reduction, St. 
Regis Paper, Stauffer Chemical, Columbian Carbon and 
The Borden Co. has helped set those trends. 

Sound office planning, says Carr, should be based on 
two primary considerations: maximum and efficient use 
of space, and planning for possible future alterations. 
He suggests these basic guides for CPI management: 








Partitioning devices help utilize interior work space. 
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RUGGED 
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BAGS serve the. 


Chemical Industry | 


Raymond Bag Corporation 
Middletown, Ohio 
A Division of & 
Albemarle Paper Mfg. Co. 


District Offices 
New York * Chicago « Kansas City 
Baltimore 











SODIUM BICARBONATE, 


Specialized Grain Sizes 
e 


MONOHYDRATE of SODA 


CON SAL 


CONCENTRATED CARBONATE 
OF SODA CRYSTALS 


Technical Service 


CHURCH & DWIGHT CO., Inc. 


70 Pine Street New York 5, N.Y. 
Phone Digby 4-2181 

















ADMINISTRATION 


e Call in an architectural consult- 
ant as soon as you begin thinking 
about moving your offices, even be- 
fore a building is selected. 

e Make the architect your repre- 
sentative in dealings with the building 
owners and leasing agency. 

e Appoint a top-level representa- 
tive of your firm to work with the 
architect, give him final decision in 
allocating office space, etc. 

e Think in terms of flexibility, not 
only for expansion but also for possi- 
ble shifts in work areas. 

e Plan for maximum use of every 
square foot of space, recognizing that 
a single 3x4-ft. closet costs $1,600 in 
rent over a 20-year period. 

From the Beginning: Carr, whose 
firm has specialized in office planning 
since *38, stresses the importance of 
calling in an architect when plans are 
started. Too often, he says, clients rue 
their failure to call on a consultant 
before making changes, for high me- 
chanical costs (40-45% of total build- 
ing costs) make it expensive to relo- 
cate such poorly placed facilities as 
electrical power outlets. 

For example, one way to provide 
for future electrical power needs is 
to install underfloor ducts for power 
cables. When desks are moved to new 
locations, electrical power can be ob- 
tained by drilling into the floor at 
almost any point to make contact with 
cables. 

Executive Offices: There are three 
areas—executive offices, general work 
areas and special facilities—in which 
trends have developed in recent years, 
according to Carr. 

Today, executive offices are being 
designed more for function than as 
status symbols. The size of the ex- 
ecutive office and number and dis- 
tribution of windows is determined on 
the basis of need rather than on com- 
pany “rank” of the occupant. 

Several factors are responsible for 
this, Carr says. One is the high cost of 
air-conditioned space, $6 to $8/sq.ft. 
today, compared with $2.50 to $3 in 
the °30s. Design advances and new 
techniques in furniture placement, 
storage and lighting, which give the 
executive everything he needs in a 
more compact area, are other factors. 
In addition, conference and interview- 
ing rooms now provide facilities for 
many of the functions formerly held in 
large private offices. 

General Work Areas: The most 
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TBTO’ 
bis (tri-n-butyltin) oxide 
HC, i Pai C,H, 
H.C, —Sn-O-Sn pe C,H, 
H,C, C,H, 


Molecular Weight 596.0 


PHYSICAL PROPERTIES 
Typical 
Physical form slightly yellow liquid 
Molecular weight 596.0 
Boiling point 180°C/2 mm 


Freezing point lower than —45°C 


ae 


the most powerful discovered in recent years —_Srecific gravity ashrvcachy 


Flash point above 212°F (Tag closed cup) 
Viscosity 4.8 centistokes at 25°C 
Solubility in water practically insoluble 


Surface tension 30.6 dynes/cm at 25°C 


TBTO is highly efficacious against 
® both bacteria and fungi... either by 
itself, or in conjunction with other 

biocidally active compounds. Sub- 

stantive to cellulosic and lignin — 


containing materials, it forms a 


x ~ compound with them which is not 
bis Ct ge oy Woe © hig yiltin ox ide readily decomposed or dissolved in 


water. 
ER Ss RE ee eames 
BIOLOGICAL DATA 


. fer er : : : Concentration (ppm) 
A high boiling liquid organotin, relatively insoluble Causing Complete Inhibition of 


: ; Growth of Organi 
in water, which controls fungi at 1 to 3 ppm. Mis- cpp oR ge 


Broth Dilution Method 
cible with organic solvents, it is readily formulated Staphylococcus Aureus 
Candida albicans 
Bacillus mycoides 
Bacillus subtilis 
For more information, write Dept. BX Sphaerotilus #10 
Desulfovibrio desulfuricans 
Bacterium ammoniagenes 


for all fungicidal applications. 


Microsporum audouini 
Aspergillus niger 
Aspergillus terrus 


Aspergillus flavus 
INORGANIC TIN CHEMICALS 


ORGANOTIN CHEMICALS Chaetonium globosum 

ORGANOMETALLIC CHEMICALS METAL & THERMIT Penicillium oa eee 
ZIRCONIUM CHEMICALS ICI igitatu 
ANTIMONY CHEMICALS CORPORATION 


MINERALS & ORES Penicillium expansum 

METALS & A aa, 

ayy teen mand 100 PARK AVENUE © NEW YORK 17, N. Y. Penicillium funiculosum 
Penicillium piscarium 
Pullularia pullulans 


Trichoderma viride 
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Write today 
for your copy of 


The 
Merichem Division’s 
First 
Products Brochure 
on 
CRESYLIC ACIDS 


Complete description of phenols, 
cresols and xylenols offered by 
the Gulf Coast’s largest producer 
of high quality cresylic acids. 


Plus 


A report on the use of vapor 
phase chromatography in the 
identification and control of 
acid components. Gives latest 
techniques developed in our 
laboratories. 


THE MERICHEM DIVISION 


JEFFERSON LAKE 
SULPHUR COMPANY 


1810 Prudential Bidg., Houston 25, Texas 





¥, 














MEXICAN 
OPPORTUNITY 


The chemical processing industry 
is on the threshold of a major 
advance in Mexico. Are you par- 
ticipating to the maximum in 
the possibilities of this expansion? 
We are interested in working 
with others in developing profit- 
able opportunities in Mexico. We 
have a chemical plant in Mexico, 
near the Federal 
water supply, land available for 
expansion, high quality technical 
and labor staff and American 
management. We are a success- 
ful operating company and seek 
diversification. We want to man- 
ufacture in Mexico products 
which can be profitably sold 
under conditions of mutual in- 
terest. 

If you can use our resources to 
build a market or improve the 
market for your product in Mex- 
ico, please contact us to Aparta- 
do Postal 25962, Mexico, D.F. 


District with . 











ADMINISTRATION 


Multipurpose conference rooms with glass walls utilize often-wasted interior 
space, provide light, create a more spacious look for the entire office area. 


significant trend, according to Carr, is 
the use of large, open interior spaces, 
particularly for supervisors’ offices— 
they are frequently away from their 
desks, seldom need window positions 
and natural lighting. This is some- 
times referred to as horizontal plan- 
ning. It permits greater flexibility for 
future changes with minimum al- 
teration of the building structure. It 
also permits better placement of em- 
ployees who work at their desks con- 
tinuously, and results in higher morale. 

Horizontally planned areas have 
been made efficient and comfortable 
for workers by such developments as 
partitioning innovations (see picture, 
p. 89), improved lighting, use of 
color, superior communications sys- 
tems, and liberal use of glass walls to 
provide light and a feeling of spa- 
ciousness. 

Special Facilities: One special facil- 
ity that has undergone significant 
change is the conference room. No 
longer the massive oak-paneled room 
with the high ceilings and low-hanging 
chandeliers, today’s conference rooms 
are designed for constant and multi- 
purpose use (see picture, above). 

The multipurpose conference room, 
Carr points out, also has a dollar 
significance. Take, for example, a 500- 
sq.-ft. board room used for approx- 
imately 10 hours/month for board 
meetings and special functions only. 
The room costs $3,000/year in rent 


alone, or $25/hour of use. Compare 
this with the same size of room at the 
same rental, but designed for almost 
constant use. This room costs about 
$1.50/hour of use. 

Future Planning: Lighting and 
greater use of often-wasted interior 
space will be big factors in future 
office planning, Carr says. “But,” he 
adds, “the individual will continue to 
be the most important factor to be 
considered in office planning, resulting 
in plans that promote maximum effi- 
ciency of operations, provide greatest 
employee comfort.” 

This doesn’t come without the in- 
evitably high price tag, of course, but 
Carr points out the payoff in greater 
efficiency, higher. morale and signifi- 
cant cost savings over the long run. 


Monoxide Warning 


A just-completed investigation into 
a tragic plant explosion in Cleveland 
last October brings this caution no- 
tice for CPI management: beware of 
construction materials in older labora- 
tory buildings—they may be an un- 
expected source of carbon monoxide. 

The warning is implied in an offi- 
cial report on the explosion at the 
Erico Products plant, which took four 
lives. The report was put together by 
an investigating panel appointed by 
the Cuyahoga County, Ohio, coroner. 
Assigned to determine the cause, the 
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Uniform Quality — negligible 
ash content assures light 
colored resins and truer reac- 
tivity . . . consistently high 
hydroxyl content results in dol- 
lar savings for you. 


2. 


Controlled Particle Size —a mini- 
mum of dusting eliminates loss 
during loading . . . rapid solu- 
bility prevents conglomeration 
olive Maalelaalire B 


3. 


Easy Handling — RCI Penta 681 
is a non-hygroscopic, free- 
flowing, granular material . . ; 
stable in storage. 


4. 


Ready Availability — ware- 
housed in many strategic loca- 
tions .. . available with RCI 
Putnyatic and/or Mateic 
Anuyoripes in economical mixed 
shipments. 


ee 
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With RCI Penracryruriton 681 (Tecunica. Grave) you get all four of the above advantages so important to 
the manufacture of alkyds, rosin esters, in situ varnishes, synthetic drying oils and tall oil core binder vehicles. 


Creative Chemistry ... Your Partner in Progress, 


Synthetic Resins ¢ Chemical Colors « Industrial Adhesives « Phenol 
4 DD Hydrochloric Acid ¢ Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride  Sebacic Acid « Ortho-Phenylphenol « Sodium Sulfite 


REICHHOLD CHEMICALS, INC., Pentaerythritol « Pentachlorophenol « Sodium Pentachlorophenate 
RCI BUILDING, WHITE PLAINS, N.Y. Sulfuric Acid « Methanol 
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TO THE 
CHEMICAL 
PROCESS 
INDUSTRIES 


ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Adv. Div. of this publication. 


Send to nearest > 
NEW Fone 36: P.O. BOX 12 
CHICAGO 11: 520 N. Mic Ave. 
SAN FRANCISCO #4: Post St. 








POSITION VACANT 


Chemical Salesman Wanted. Are you limited 
in your present position? We have need for 
aggressive individual to associate with new 
Chemical Division in rapidly expanding national 
corporation, New York-Washington, D.C, sales 
area. Industrial chemical sales experience re- 
uired. Excellent Gents for the right man. 
-1463, Chemical Week. 








SELLING OPPORTUNITY AVAILABLE 





Leading facturer of corrosion resistant 
plastic pipe and fittings seeking qualified indus- 
trial representative in several select areas through- 
out the U.S.A. Please submit resume to 

Box 5133, Cleveland, Ohio. 


POSITIONS WANTED 
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Of Operati Or Systems; Opportu- 
nity to use modern methods in planning and 
control of research or production, Age 29, BChE 
Princeton, Phi Beta Kappa, grad. work, Experi- 
ence in supervising manufacturing, product and 
process development, process design. Has had 
responsibility tor costs and quality control for 
processing and materials handling operations; ad- 
ministration of incentive wage programs. NYC 
area preferred, PW-1478, 
Chemical Week. 


Chemical graduate this June Worcester Poly- 
Tech. desires West Coast position with opportu- 
nity for advanced degree study. PW-1327, Chemi- 


cal Week. 


Physico—Chemist (Austrian, 40, PhD), desires 
l-year work scholarship to study U.S. food tech- 
nology, especially process control. Desires move 
with family in return free use family house 
festival city Salzburg. Write Dr. Kuczera, 6 
Steinerstr., Salzburg-Maxglan, Austria. 


Industrial Sales Manager seeking chemical sales 
opportunity. Strong background in sales, product 
development, marketing procedures, advertising 
and promotion for chemicals and plastics manu- 
facturers, Desire position leading to future man- 
agement, Chem, Eng. graduate. Age 30. PW- 
1548, Chem, Wk. 


but not essential, 














MANAGEMENT SERVICES 


Clark Microanalytical Laboratory—CH. N. S. 
Halogen, Fluorine, Oxygen, Alkoxyl, Alkimide, 
Acetyl, Terminal Methyl, etc. by specialist in 
organic microchemical analysis. bo. Box 17, 
Ur , Ill., Empire 7-8406. 


“In Engineering, It's the People that Count.” 
Engineers and Contractors for the Petroleum 
and Chemicals Industries. The C.W. Nofsinger 
Co., East 63rd St., Kansas City 13, Mo. 











RESUME SERVICE 





Job Seekers—is your resume doing you justice? 
Our staff expertly transforms it into a dynamic 
presentation that commands attention and gets 
results. Fee only $25.00. Mail work history and 
check (or indicate COD) Dept. C. Effective Re- 
sume Service, 5 Centre St., Hempstead, N.Y. 





BUSINESS OPPORTUNITIES 





Major chemical company desires to acquire 
small company having paper industry potential. 
Stock transfer. BO-1485, Chemical Week. 





Seles manager 42 seeks to merge 15 years’ ex- 
perience in chemical sales and market development 
into equity in organic chemical manufacturing 
business, BO-1492, Chemical Week. 





FOR SALE 





60” Scrubbing Column, 7347 SS, 10 bubble cap 
trays, 128 caps per tray. Perry fquipment Corp. 
1415 N. Sixth St., Philadelphia 22, Pa. 


4500 gal. vert. nickel-clad tanks, 8 x 12’ 
conical bottom, vacuum, Perry Equipment Corp., 
1415 North Sixth St., Philadelphia 22, Pa, 








94 





FOR SALE 


$3,000,000 Liquidation-Polychemical Plant at 
Orange, Texas. Type 316 Stainless Steel Tanks, 
Kettles, Heat Exchangers, Columns, Stills, Cry- 
stallizers, Centrifugals, Pumps, Valves, etc. Won- 
derful Values. Send for list. Perry Equipment 
Corp., 1415 N. 6th St., Phila. 22, Pa. 


WANTED 


1. Plans for about a 2 ton a day Caustic Potash 
plant, 2, Volumes 9-12 plus supplements of Kirk 
and Othmer’s Encylopedia of chemical technology. 
3. All volumes of Mellor’s Comprehensive 
Treatise of Inorganic and Theoretical 
W-1528, Chemical Week. 
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CHEMICALS WANTED 


Acids Seopies Wanted—Chemicals, Pharmaceu- 
ticals, Oils, Plasticizers, Resins, Dyes, Solvents, 
Pigments, Etc. Chemical Service Corporation, 
oor wena Street, New York 5, N. Y. HAnover 








MISCELLANEOUS 





To Employers Who Advertise for Men: The 
letters you receive in answer to your advertise- 
ments are submitted by each of the applicants 
with the hope of securing the position offered. 
When there are many applicants it frequently 
happens that the only letters acknowledged are 
those of promising candidates. (Others do not 
receive the slightest indication that their letters 
have even been received, much less given any 
consideration.) These men often become discour- 
aged, will not respond to future advertisements 
and sometimes even question if they are bona fide. 
We can guarantee that Every Advertisement 
Printed Is Duly Authorized. Now won’t you help 
keep our readers interested in this advertising by 
acknowledging every application received, even if 
you only return the letters of unsuccessful appli- 
cants to them marked say, “Position filled, thank 
you.” If you don’t care to reveal your identity, 
mail them in plain envelopes. We suggest this 
in a spirit of helpful co-operation between em- 
ployers and the men replying to Positions Vacant 
advertisements, Classifi Advertising Division, 


McGraw-Hill Publishing Company. “Put Yourself 
in the Place of the Other Fellow”. 


OPPORTUNITIES —— 





business; personal or per- 


sonnel; financial; equip- 
ment; etc., may be offered 


or located through the 


classified advertising sec- 
tion of CHEMICAL WEEK. 
For 


more _ information, 


CLASSIFIED 


write to 


ADVERTISING DIVISION 


P.O. Box 12 New York 36, 


New York. 








ADMINISTRATION 


probers also had to try to find out 
why three of the workers killed 
showed evidences of carbon monoxide 
poisoning. 

The explosion may have occurred 
during the withdrawal of a sample mix 
of aluminum thermite welding mate- 
rial from a mixer. A spark was 
thought to have blown the mixer’s 
contents into the air, then ignited the 
contents—the blazing of which set 
fire to copper welding material in the 
vicinity, and which in turn flowed 
over the floor. Puzzled investigators, 
recognizing that neither the aluminum 
preparation nor the copper material 
could have accounted for the monox- 
ide poisoning, turned next to exami- 
nation of the concrete floor that had 
been covered by the molten copper. 
They theorized this answer to the 
poisoning: lime—calcium oxide—in 
the cement had reacted over the years 
to form calcium carbonate, which re- 
acted with the molten copper to pro- 
duce enough copper oxide and carbon 
monoxide to cause death. So far, no 
suits have been filed in connection 
with the disaster. 


LABOR 


Unemployment Cure: A clue to fu- 
ture bargaining demands is the recent 
Oil, Chemical & Atomic Workers’ 
“straw vote” on the best means of 
ending unemployment. The balloting 
was carried out through the pages of 
the union newspaper. 

The paper asked union members to 
choose among seven proposals: (1) 
take no action, (2) push for higher 
wages, (3) shorten the work week, (4) 
step up government spending, (5) re- 
quire earlier retirement, (6) make 
overtime excessively expensive, (7) in- 
stitute a planned economy. 

By far the leading choice was “ear- 
lier retirement,” which received more 
votes than all other alternatives com- 
bined. Next choices, evenly favored, 
were “shorter work week” and “ex- 
pensive overtime.” No report was 
given of favoring higher wages. 

e 

Sunday Work: Chemical firms with 
plants in South Carolina may be faced 
with new restrictions on Sunday work. 
Now before the state’s supreme court 
is the case of a group of employees 
of Celanese Corp.’s Rock Hill syn- 
thetic fibers plant who are seeking re- 
lease from compulsory Sunday work. 


Chemical Week e April 25, 1959 





They are asking for six years’ back 
Overtime compensation for Sunday 
work. The suit had been dismissed in 
circuit court at Spartanburg. 

The employees charge that they 
were denied pay at the time-and-a- 
half rate required for Sunday work 
for textile employees. Celanese con- 
tends it is in the chemical, not the tex- 
tile, businses and is not covered by the 
law. 


KEY CHANGES 


Robert D. Buckalew to vice-pres- 
ident and assistant to the president, 
Dixon Chemical & Research, Inc. 
(Bloomfield, N.J.). 


Edgar C. Zimmerman to vice-pres- 
ident in charge of manufacturing and 
a member of the management com- 
mittee, Bristol Laboratories (Syracuse, 
N.Y.). 


Conrad G. Hurlimann to adminis- 
trative vice-president, Pfizer Interna- 
tional, Chas. Pfizer & Co. (New 
York). 


William H. Thorbecke to vice-pres- 
ident in charge of the International 
Division, Witco Chemical Co. (New 
York). 


Kalman C. Mezey to director of 
international clinical research, Merck 
Sharp & Dohme, Merck & Co. (Rah- 
way, N.J.). 


John W. Stevens to vice-president, 


marketing, Century Chemical Corp. 
(New York). 


Elmer B. Vliet to board chairman, 
Abbott Laboratories (North Chicago). 


Gene E. Zinneger to vice-president 
for production and engineering, Or- 
met Corp. (New York). 


Henry D. Wright to president, Clin- 
ton A. Braidwood to vice-president, 
George B. Tod to treasurer and direc- 
tor, Schenectady Varnish Co. (Schen- 
ectady, N.Y.). 


Chapin E. Stevens to director of 
commercial development, Dyestuff & 
Chemical Division, General Aniline & 
Film Corp. (New York). 


DIED 


Henry Platt Bristol, 70, executive 
committee chairman and former pres- 
ident and board chairman, Bristol- 
Myers Co. (New York). 


April 25, 1959 e Chemical Week 
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SPECIAL SERVICES 


ADVERTISING STAFF 


Atlanta 3 Michael Miller, 
1301 Rhodes-Haverty Bldg., JAckson 
38-6951 


Boston 16 Paul F. McPherson, 3°0 Park 
Square Building, HUbbard 2-7160 


a ae WW Alfred D. Becker, Jr., 
J. Claussen, 520 N. Michigan Ave., 
Mohawk 4-5800 


Cleveland 13 H. J. Swerer, Dunean C. 
Stephens, 1164 Illuminating Bldg., 55 
Public Square, SUperior 1-7000 


Dallas 1 Gene Holland, Gordon Jones, 
The Vaughn Bldg., 1712 Commerce St., 
Riverside 7-5117 


Denver 2 
ALpine 5-2981 


Detroit 26 H. J. Sweger, Jr., 856 
Penobscot Bldg., WOodward 2-1793 


J. Patten, 1740 Broadway, 


Frankfurt/Main Michael R. Zeynel, 
85 Westendstrasse, Germany. 


London E.C, 4 E. E. Schirmer, McGraw- 
Hill House, 95 Farringdon St., England 


Los Angeles 17 Robert Yocum, 1125 
West Sixth St., HUntley 2-5450 


New York 36 Knox Armstrong, 
B. A. Johnson, P. E. McPherson, Charles 
F. Onasch, L. Charles Todaro, 500 5th 
Ave., OXford 5-5959 


Philadelphia 3 .. William B. Hannum, Jr., 
6 Penn Center Plaza, LOcust 8-4380 


Pittsburgh 22 Duncan C. Stephens, 
Room 1111 Henry W. Oliver Bldg., 
EXpress 1-1314 


San Francisco 4 William C. Woolston 
68 Post St., DOuglas 2-4600 


St. Louis R. J. Claussen, 3615 
Olive ae, Continental Bldg., JEfferson 
5-4867 
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WEEKLY BUSINESS INDICATORS Latest Week Preceding Week Year Ago 
Chemical Week output index (1947-1949—100) 201.6 201.3 ; 181.0 
Chemical Week wholesale price index (1947—100) 112.2 112.3 110.9 
Stock price index (11 firms, Standard & Poor’s) 54.09 52.65 38.49 
Steel ingot output (thousand tons) 2,648.0 2,641.0 1,285.0 
Electric power (million kilowatt-hours) 12,604.0 12,618.0 11,307.0 
Crude oil and condensate (daily av., thousand bbls.) 7,127.0 7,129.0 6,204.0 


MONTHLY INDICATORS—Wholesale Prices (1947-49— 100) Latest Month Preceding Month Year Ago 


All commodities (other than farm and foods) 128.1 127.8 125.7 
Chemicals and allied products 109.8 109.9 110.7 
Industrial chemicals 123.6 12337 23.7 
Paint and paint materials 120.2 120.3 119.7 
Drugs, pharmaceuticals and cosmetics 92.8 93.0 94.0 


thovsend = STEEL PRODUCTION miirs CONSTRUCTION CONTRACTS 


tons of dollors 
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SUPER-VERSATILE AIRBORNE SILICA 
performs more functions more efficiently 


Functionally unique because so often it takes “only a pinch’? to do the job 


What silica do you know, other than this airborne 
CAB-O-SIL® that will perform like this: 


Reinforcing agent... where rubber compounds 
containing 40 parts Cab-o-sil per 100 parts silicone 
rubber are formulated to yield tensile strengths of 
more than 1500 pounds per square inch. High 
reinforcement is also obtained with natural, SBR, 
butyl and neoprene rubber polymers. 


Suspending agent... where package stability of 
pharmaceutical suspensions with 0.1-2.0% Cab- 
o-sil has retarded the settling of high density prime 
pigments. Flow properties of such systems are 
also simultaneously controlled. See bulletin + 
cpha-1 listed below. 


Flatting agent... where flat varnishes formulated 
with 18° Cab-o-sil (based on total solids) have 
given 60° gloss meter readings of 15 on black 
carrara glass. After six months of storage, pigment 
settling is insignificant — 95% of the vehicle has 
been observed to contain suspended pigment. 


Thickening and gelling agent... where small 
percentages of Cab-o-sil by weight are required to 
produce soft gels (corresponding liquids listed in 
order of decreasing polarity): 12% in water; 11% in 
ethylene glycol; 9% in butyl alcohol; 8% in 
turpentine; 7% in benzene. 


Thixotropic agent... where the addition of 1% 
Cab-o-sil to a nonthixotropic polyester resin has 
increased the viscosity from 410 centipoises (Brook- 
field viscosity) to 8,000 centipoises at 2 r.p.m. 
and 3,500 centipoises at 20 r.p.m. 


USES: 


© Thixotropic, thickening, gelling agent — 
lubricating oils, greases, i resins, 
epoxy resins, plastisols, plastigels, or - 
ganosols 


¢ Flatting agent — varnishes, lacquers, 


Anticaking agent... where 0.4% Cab-o-sil has 
produced free-flowing sulfur, zinc oxide and other 
rubber accelerators. Less than 1.0% will make 
any powder free-flowing. And 0.5-1.0% Cab-o-sil 
increases the effectiveness of powder insecticides 
as well as increasing the free-flowing properties. 


Antislip agent... where antislip properties can 
be imparted to solvent base floor waxes by the 
addition of very small quantities of Cab-o-sil. 
A film of higher gloss also results. 


Thermal insulation... where Cab-o-sil has an 
apparent “K” of 15 microwatts/cm/°K at a mean 
temperature of —150° K; extremely low moisture 
simplifies evacuation problems. 


Grease thickener... where 5.1% Cab-o-sil pro- 
duces a crystal-clear #1 grease with excellent 
oxidation, temperature and shear stability. 





CHEMICAL AND PHYSICAL PROPERTIES 
Silica Content (Moisture-Free Basis) 99.0-99.7% 

Free Moisture (105°C.)............00008 0.2=2.0% 

Ignition Loss (1000° C.)..............08. 0.2=1.0% 

GO Ns ivcivcdwaviwsnuctwssenesewsd 0.00% 

PO ata connceaksdssscoenareenceneseads 0.004% 

Particle Size Range......cccccsesscccees 0.015-0.020 micron 
Surface Area (Nitrogen Adsorption) 175~200m.?/gm. 
SURGTIC GIGVIY fcicacccceseveveceesecee 2.1 


| 





Refractive Index..............cceceeeee 1.55 





pH (4% Aqueous Dispersion)............ 3.5=4.2 


FREE CAB-O-SIL® sample and bulletins 
Minerals & Chemicals Div., CW’ GODFREY L. CABOT, INC. 77 Frariklin Street, Boston 10, Mass. 


Please send CAB-O-SIL sample and: 


General Properties, Functions and Uses (¢cgen-1) 
Cab-o-sil in the Rubber Industry (¢crub-1) 
Cab-o-sil in Buty! Rubber (#crub-2) 


organosols, plastisols 


© Reinforcing agent — rubber, silicone, 
latex film 


¢ Anticaking agent — sulfur, insecticides 

© Antislip agent—solvent-base floor waxes 
Precoating material — reproduction paper 

© Low temperature thermal Insulation 

© Pharmaceuticals and cosmetics 


) 
) 
) 
) Cab-o-sil in the Lubricating Grease Industry (#cgre-1) 
TITLE ) Aqueous Dispersions ef Cab-o-sil (¢cmis-2) 
Petes ibebabures <éseepeeee caeneswabsedsoanciaets : ) Cab-o-sil in the Paint Industry (écpai-2) 
) A Flatting Agent for Varnishes (#cpai-3) 
) Cab-o-sil in the Reproduction Paper Industry (¢cpap-1) 
( ) Cab-o-sil in Polyester-Glass Reinforced Plastics (#cpla-1) 
( ) Cab-o-sil in the Plastics Industry (#¢cpla-2) 
( ) Cab-o-sil in Automobile Polishes (#cpol-1) 
( ) Cab-o-sil in Pharmaceuticals and Cosmetics (¢cpha-!) 


COMPANY 


ADDRESS 


| 
| 
| 
| 
| 
| 
| 
© Suspending agent — paints | 
| 
| 
| 
| 
| 
| 
| 
| 
| 





NORTH CLAYMONT, DEL. 


REASONS FOR MAKING GENERAL CHEMICAL 
Your “HQ” for ANHYDROUS HF! 


(and 8 reasons for 70% Aqueous HF) 


First North Claymont, Del. . . . then, 
Baton Rouge, La....now Nitro, West 
Virginia! General. Chemical is now 
supplying anhydrous HF to its cus- 
tomers from three producing works 
and aqueous HF (tank cars and 
drums) from an additional five com- 
pany-owned locations. These five 
aqueous HF bulk storage and pack- 
aging stations are located at Buffalo, 
N.Y.; Chicago, Ill.; Cleveland, Ohio; 
El Segundo (Los Angeles), Calif.; 


Basic to 
America’s Progress 


llied 


and Pittsburgh, Pa. 

Here is a three-way producing 
source and an eight-point supply line 
that you can rely on for your HF re- 
quirements. Each backs up the other, 
assuring service and availability at 
all times, under all conditions. 


Your most dependable source for HF! 


Allied Chemical’s General Chemical 
Division is America’s primary pro- 
ducer of hydrofluoric acid and the 


hemical 


only supplier offering shipment from 
more than one producing location. 
Also important to you are General 
Chemical’s extensive resources for 
essential raw materials—your best 
protection against interruptions of 
supply. General owns a large number 
of fluorspar mines and operates its 
own mills... and, of course, a broad 
network of sulfuric acid plants. That’s 
why it’s wise to make General your 
HQ for HF! 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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